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APPENDIXC

SOIL BACKGROUND CONCENTRATION TOLERANCE LIMIT CALCULATIONS

Tolerance limits were calculated for background metals analytes using the procedure described in
Gibbons, 1994, and used for background Intracoastal Waterway sediments in Appendix B. A
step-by-step discussion of these calculations is provided below.

Step 1 - Calculate the Background Mean and Standard Deviation

These parameters were calculated for each background metal using EPA's PRO UCL statistical
software package (EPA, 2007). These parameters are summarized in Table C-1. The PRO UCL
output pages are provided in Attachment C-1.

Step 2- Calculate Tolerance Limit

Since the purpose of the tolerance limit is to identify metals concentrations that are higher than
background a one-sided upper tolerance limit was calculated.

As provided in Gibbons, the tolerance limit is calculated from:

TL = mean + K * (std. deviation)

Where K is a factor determined from statistical tables based on the number of samples in the
background data set and the desired confidence and coverage goals. Consistent with Gibbons,
1994, a 95% confidence level with 95% coverage was used. Based on a background data set of
10 samples and these goals, and using Table 4.2 of Gibbons (see Appendix B), K was set at 2.911
for all background data sets, except for barium and zinc. The resultant upper tolerance limits are
listed in Table C-1.

In the case of barium, inspection of the background data set (see Table C-2) indicates one value
(1,130 mg/kg) significantly higher than the other nine values (mean of244 mg/kg), and likely
indicative of anthropogenic sources. Although EPA, 2002 does provide for consideration of
anthropogenic sources not related to the site of interest when making background comparisons,
for conservative purposes and based on discussions with EPA regarding the background zinc data
(see below), this anomalously high barium concentration was removed from the background data
set prior to calculating the barium tolerance limit. The background barium mean and standard
deviation based on the remaining nine background values are listed in Table C-1. These values
along with a K factor based on nine samples were used to calculate the barium tolerance limit in
Table C-l.

Similarly for zinc, two values in the background data set (Table C-3) are significantly higher than
the other eight values, although none of the zinc values were identified as outliers by a statistical
test (Dixon's outlier test) using PRO UCL. Notwithstanding these findings and per discussions
with EPA regarding the spatial distribution of the zinc concentrations within the background area,
the two highest zinc concentrations were removed from the background data set prior to
calculating the zinc tolerance limit. The background zinc mean and standard deviation based on
the remaining eight background values are listed in Table C-1. These values along with a K
factor based on eight samples were used to calculate the zinc tolerance limit in Table C-1.



TABLE C-1 - BACKGROUND SAMPLE STATISTICS - SOIL

IcOml!Ound

I Number of Background Site-Specific Background Values (mglkg)

Mean Std. Dev. Upper Tolerance Limit(l)Samples

Arsenic 9 3.44 1.79 8.66
Barium(2) 8 244 72 462
Chromium 9 15.2 3.0 24.0
Copper 9 12.1 4.0 23.6
Lead 9 13.4 1.5 17.9
Lithium 9 21.1 5.2 36.2
Manganese 9 377 94 650
Mercury 9 0.021 0.005 0.035
Molybdenum 9 0.52 0.07 0.74
!zinc (3) 7 76.3 64.0 280

Note:
(1) One-side upper tolerance limit for 95% confidence and 95% coverage.
(2) Barium parameters calculated using data set with highest concentration removed.
(3) Zinc parameters calculated using data set with two highest concentrations removed.
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TABLE C-2 - BARIUM CONCENTRATIONS IN BACKGROUND SOIL SAMPLES

I SampIe Location I Concentration (mg/kg) I
BSS-l 322

BSS-2 361

BSS-3 237

BSS-4 281

BSS-5 150

BSS-6 -1130

BSS-7 281

BSS-8 215

BSS-9 177
BSS-I0 177
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TABLE C-3 -ZINC CONCENTRATIONS IN· BACKGROUND SOIL SAMPLES

I Sample Location I Concentration (mg/kg) I
BSS-1 969

BSS-2 81.2

BSS-3. 77

BSS-4 40.9

BSS-5 36.6

BSS-6 890J

BSS-7 227J

BSS-8 74J

BSS-9 37.1J
BSS-10 36.8J

Note:
Data qualifier: J = estimated value.
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Attachment C-l

Background Soil Data
PRO VCL Output Pages



User Selected Options
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations

Result or 1/2 SOL (antimony)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

General UCL Statistics for Full Data Sets

J:\1352 - GulfcoRl\risk\eco\Tables for Revisited SLERA\background soiltable.wst
OFF

95%
2000

10 Number of Unique Samples

Log-transformed Statistics
0.125 Minimum of Log Data
2.19 Maximum of Log Data

0.953 Mean of log Data
0.815 SO of log Data
0.878
0.921
0.157

10

-2.079
0.784

-0.711
1.345

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

_Result or 1/2 SOL (arsenic)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Tesl
k star (bias corrected)
Theta Star
nu star

Lognormal Distribution Test
0.775 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
1.462 95% H-UCL

95% Chebyshev (MVUE) UCL
1.424 97.5% Chebyshev (MVUE) UCL
1.464 99% Chebyshev (MVUE) UCL

Data Distribution
0.685 Data do not follow a Discernable Distribution (0.05)

1.39
13.71
6.373 Nonparametric Statistics

0.0267 95% CLT UCL
5.527 95% Jackknife UCL

95% Standard Bootstrap UCL
1.346 95% Bootstrap-t UCL
0.752 95% Hall's Bootstrap UCL
0.329 95% Percentile Bootstrap UCL
0.275 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean. Sd) UCL
99% Chebyshev(Mean. Sd) UCL

2.05
2.364

Use 99% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.24 Minimum of Log Data

5.9 Maximum of Log Data
3.438 Mean of log Data
3.625 SO of log Data
1.792
0.521
-0.35

Lognormal Distribution Test
0.946 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
4.477 95% H-UCL

95% Chebyshev (MVUE) UCL
4.303 97.5% Chebyshev (MVUE) UCL
4.466 99% Chebyshev (MVUE) UCL

Data Distribution
1.572 Data appear Normal at 5% Significance Level
2.187
31.44

0.726
0.842

6.827
3.117
4.01

5.765

1.41
1.462
1.381
1.452
1.306
1.394
1.416
2.163
2.687
3.715

3.715

10

-1.427
1.775
0.985
0.947

0.749
0.842

10.79
9.349
11.68
16.27



Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

19.63 Nonparametric Statistics
0.0267 95% CLT UCL

18.03 95% Jackknife UCL
95% Standard Bootstrap UCL

Anderson-Darling Test Statistic 0.699 95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value 0.735 95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic 0.293 95% Percentile Bootstrap UCL
Kolmogorov-Smirnov 5% Critical Value 0.27 95% BCA Bootstrap UCL
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL.:
99% Chebyshev(Mean, Sd) UCL

5.507
5.997

4.37
4.477
4.299
4.371
4.292
4.299

4.27
5.908
6.976
9.075

Potential UCL to Use Use 95% Student's-t UCL 4.477

Result or 1/2 SOL (barium)

General Statistics
Number of Valid Samples 10 Number of Unique Samples 8

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Log-transformed Statistics
150 Minimum of Log Data

1130 Maximum of Log Data
333.1 Mean of log Data

259 SO of log Data
288.1
0.865
2.844

5.011
7.03

5.617
0.571

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Lognormal Distribution Test
0.59 Shapiro Wilk Test Statistic

0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

0.83
0.842

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Assuming Lognormal Distribution
500.1 95% H-UCL

95% Chebyshev (MVUE) UCL
570.5 97.5% Chebyshev (MVUE) UCL
513.7 99% Chebyshev (MVUE) UCL

504
573.9
684.7
902.2

482.9
500.1
476.3
877.8
1100

505.4
601.4
730.2

902
1239Assuming Gamma Distribution

95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Data Distribution
2.005 Data Follow Appr. Gamma Distribution at 5% Significance Level
166.1
40.11
26.6 Nonparametric Statistics

0.0267 95% CLT UCL
24.7 95% Jackknife UCL

95% Standard Bootstrap UCL
Anderson-Darling Test Statistic 1.01 95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value 0.733 95% Hall's Bootstrap UCL
Kolmogorov-Smimov Test Statistic 0.268 95% Percentile Bootstrap UCL
Kolmogorov-Smirnov 5% Critical Value 0.269 95% BCA Bootstrap UCL
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

502.3
540.9

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Potential UCL to Use Use 95% Approximate Gamma UCL 502.3

Result or 1/2 SOL (benzo(a)anthracene)

General Statistics
Number of Valid Samples 10 Number of Unique Samples 10

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Log-transformed Statistics
0.00323 Minimum of Log Data

0.082 Maximum of Log Data
0.0116 Mean of log Data

0.00381 SO of log Data
0.0247
2.125

3.16

-5.735
-2.501
-5.267
0.979

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Lognormal Distribution Test
0.383 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

0.478
0.842

Assuming Normal Distribution
95% Student's-t UCL

Assuming Lognormal Distribution
0.026 95% H-UCL 0.0226



95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(a)pyrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(b)fluoranthene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

95% Chebyshev (MVUE) UCL
0.0328 97.5% Chebyshev (MVUE) UCL
0.0273 99% Chebyshev (MVUE) UCL

Data Distribution
0.583 Data do not follow a Discernable Distribution (0.05)

0.02
11.66
5.004 Nonparametric Statistics

0.0267 95% CLT UCL
4.271 95% Jackknife UCL

95% Standard Bootstrap UCL
2.903 95% Bootstrap-t UCL
0.758 95% Hall's Bootstrap UCL
0.513 95% Percentile Bootstrap UCL
0.276 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0271
0.0318

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00434 Minimum of Log Data

0.076 Maximum of Log Data
0.0122 Mean of log Data

0.005 SD of log Data
0.0224

1.833
3.157

Lognormal Distribution Test
0.391 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0252 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0314 97.5% Chebyshev (MVUE) UCL
0.0264 99% Chebyshev (MVUE) UCL

Data Distribution
0.739 Data do not follow a Discemable Distribution (0.05)

0.0165
14.78
7.109 Nonparametric Statistics

0.0267 95% CLT UCL
6.207 95% Jackknife UCL

95% Standard Bootstrap UCL
2.773 95% Bootstrap-t UCL

0.75 95% Hall's Bootstrap UCL
0.505 95% Percentile Bootstrap UCL
0.274 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0254
0.0291

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00349 Minimum of Log Data

0.057 Maximum of Log Data
0.00941 Mean of log Data
0.00411 SD of log Data
0.0167

1.777
3.157

0.0189
0.0236

0.033

0.0245
0.026

0.0238
0.543
0.258

0.0272
0.0351
0.0457
0.0605
0.0894

0.0457

7

-5.44
-2.577
-5.008
0.863

0.495
0.842

0.0219
0.0207
0.0257
0.0354

0.0239
0.0252
0.0233
0.307
0.171

0.0263
0.0334
0.0431
0.0565
0.0828

0.0431

10

-5.658
-2.865
-5.234

0.84



0.0238
0.02

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(g,h,i)perylene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Dis~ributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(k)f1uoranthene)

General Statistics
Number of Valid Samples

Raw Statistics

Lognormal Distribution Test
0.393 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0191 95% H-UCL

95% Chebyshev (MVUE) UCL
97.5% Chebyshev (MVUE) UCL

99% Chebyshev (MVUE) UCL

Data Distribution
0.777 Data do not follow a Discernable Distribution (0.05)

0.0121
15.53
7.632 Nonparametric Statistics

0.0267 95% CLT UCL
6.692 95% Jackknife UCL

95% Standard Bootstrap UCL
2.757 95% Bootstrap-t UCL
0.748 95% Hall's Bootstrap UCL
0.496 95% Percentile Bootstrap UCL
0.274 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0192
0.0218

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.015 Minimum of Log Data
0.083 Maximum of Log Data

0.0241 Mean of log Data
0.0173 SD of log Data
0.0208

0.866
3.104

Lognormal Distribution Test
0.458 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0361 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0418 97.5% Chebyshev (MVUE) UCL
0.0372 99% Chebyshev (MVUE) UCL

Data Distribution
2.254 Data do not follow a Discernable Distribution (0.05)

0.0107
45.09
30.68 Nonparametric Statistics

0.0267 95% CLT UCL
28.63 95% Jackknife UCL

95% Standard Bootstrap UCL
2.124 95% Bootstrap-t UCL
0.732 95% Hall's Bootstrap UCL
0.417 95% Percentile Bootstrap UCL
0.268 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0353'
0.0379

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics

0.497
0.842

0.0166
0.016

0.0198
0.0272

0.0181
0.0191
0.0179

0.231
0.116

0.02
0.0252
0.0325
0.0424

0.062

0.0325

9

-4.2
-2.489
-3.896
0.508

0.581
0.842

0.0337
0.0391
0.0461
0.0599

0.0349
0.0361

0.034
0.111

0.0864
0.0365

0.038
0.0527
0.0652
0.0895

0.0527

7



Minimum
Maximum
Mean
Median
SO
Coefficient of Variaiion
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SOL (cadmium)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

0.00493 Minimum of Log Data
0.106 Maximum of Log Data

0.0158 Mean of log Data
0.00575 SO of log Data

0.0317
2

3.16

Lognormal Distribution Test
0.386 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0342 95% H-UCL

95% Chebyshev (MVUE) UCL
0.043 97.5% Chebyshev (MVUE) UCL

0.0359 99% Chebyshev (MVUE) UCL

Data Distribution
0.644 Data do not foliow a Discernable Distribution (0.05)

0.0246
12.88
5.815 Nonparametric Statistics

0.0267 95% CLT UCL
5.014 95% Jackknife UCL

95% Standard Bootstrap UCL
2.864 95% Bootstrap-t UCL
0.754 95% Hall's Bootstrap UCL
0.505 95% Percentile Bootstrap UCL
0.275 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0351
0.0407

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.0075 Minimum of Log Data

0.11 Maximum of Log Data
0.0311 Mean of log Data
0.0095 SO of log Data
0.0398

1.283
1.571

Lognormal Distribution Test
0.641 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0541 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0585 97.5% Chebyshev (MVUE) UCL
0.0552 99% Chebyshev (MVUE) UCL

Data Distribution
0.725 Data do not follow a Discernable Distribution (0.05)

0.0428
14.5

6.912 Nonparametric Statistics
0.0267 95% CLT UCL

6.025 95% Jackknife UCL
95% Standard Bootstrap UCL

1.584 95% Bootstrap-t UCL
0.75 95% Hall's Bootstrap UCL

0.411 95% Percentile Bootstrap UCL
0.274 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0651
0.0747

Use 99% Chebyshev (Mean, Sd) UCL

-5.313
-2.244
-4.861
0.927

0.483
0.842

0.0296
0.0263
0.0328
0.0455

0.0323
0.0342
0.0311

0.608
0.269

0.0358
0.046

0.0595
0.0784

0.116

0.0595

8

-4.893
-2.207
-4.091
1.081

0.713
0.842

0.0974
0.071

0.0898
0.127

0.0518
0.0541

, 0.0507
0.105

0.0699
0.0515
0.0581

0.086
0.11

0.156

0.156



Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (carbazole)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (chromium)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approxima,te Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

10 Number of Unique Samples

Log-transformed Statistics
0.00376 Minimum of Log Data

0.011 Maximum of Log Data
0.00512 Mean of log Data
0.00443 SD of log Data
0.00214

0.418
2.781

Lognormal Distribution Test
0.608 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.00636 95% H-UCL

95% Chebyshev (MVUE) UCL
0.00687 97.5% Chebyshev (MVUE) UCL
0.0"0646 99% Chebyshev (MVUE) UCL

Data Distribution
6.758 Data do not follow a Discernable Distribution (0.05)

7.57E-04
135.2
109.3 Nonparametric Statistics

0.0267 95% CLT UCL
105.3 95% Jackknife UCL

95% Standard Bootstrap UCL
1.249 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL
0.286 95% Percentile Bootstrap UCL
0.267 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.00633
0.00657

Use 95% Student's-t UCL
or 95% Modified-t UCL

10 Number of Unique Samples

Log-transformed Statistics
10.7 Minimum of Log Data
20.1 Maximum of Log Data
15.2 Mean of log Data

14.15 SD of log Data
3.02

0.199
0.27

Lognormal Distribution Test
0.936 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
16.95 95% H-UCL

95% Chebyshev (MVUE) UCL
16.86 97.5% Chebyshev (MVUE) UCL
16.96 99% Chebyshev (MVUE) UCL

Data Distribution
19.81 Data appear Normal at 5% Significance Level
0.767
396.2
351.1 Nonparametric Statistics

0.0267 95% CLT UCL
343.7 95% Jackknife UCL

95% Standard Bootstrap UCL
0.388 95% Bootstrap-t UCL

9

-5.583
-4.51

-5.328
0.312

0.731
0.842

0.00627
0.00727
0.00822

0.0101

0.00623
0.00636

0.0062
0.00912

0.0106
0.00636
0.00679
0.00807
0.00934
0.0119

0.00636
0.00646

9

2.37
3.001
2.703
0.199

0.945
0.842

17.26
19.39
21.21
24.77

16.77
16.95

16.7
17.01



Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SOL (chrysene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% ApprOXimate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SOL (copper)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modlfied-t UCL

Gamma Distribution Test

0.725 95% Hall's Bootstrap UCL
0.205 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

17.15
17.52

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
0.006 Minimum of Log Data
0.083 Maximum of Log Data

0.0145 Mean of log Data
0.00675 SO of log Data

0.0241
1.668
3.156

Lognormal Distribution Test
0.395 Shapiro Wilk Test Statistic
0.842 Shapiro Wllk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0284 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0351 97.5% Chebyshev (MVUE) UCL
0.0297 99% Chebyshev (MVUE) UCL

Data Distribution
0.856 Data do not follow a Discernable Distribution (0.05)

0.0169
17.12
8.758 Nonparametric Statistics

0.0267 95% CLT UCL
7.74 95% Jackknife UCL

95% Standard Bootstrap UCL
2.737 95% Bootstrap-t UCL
0.746 95% Hall's Bootstrap UCL
0.496 95% Percentile Bootstrap UCL
0.273 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0282
0.032

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
7.68 Minimum of Log Data
19.3 Maximum of Log Data

12.12 Mean of log Data
10.8 SD of log Data

3.955
0.326
0.802

Lognormal Distribution Test
0.911 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
14.41 95% H-UCL

95% Chebyshev (MVUE) UCL
14.51 97.5% Chebyshev (MVUE) UCL
14.46 99% Chebyshev (MVUE) UCL

Data Distribution

16.75
16.71
16.74
19.36
21.16

24.7

16.95

6

-5.116
-2.489
-4.742

0.8

0.493
0.842

0.0247
0.0247
0.0305
0.0417

0.027
0.0284
0.0264

0.307
0.154

0.0296
0.0372
0.0477

0.062
0.0903

0.0477

10

2.039
2.96

2.449
0.313

0.948
0.842

14.96
17.35
19.63
24.1



k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (fluoranthene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (indeno(1,2,3-cd)pyrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

7.922 Data appear Normal at 5% Significance Level
1.529
158.4
130.3 Nonparametric Statistics

0.0267 95% CLT UCL
125.9 95% Jackknife UCL

95% Standard Bootstrap UCL
0.317 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL
0.175 95% Percentile Bootstrap UCL
0.267 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean. Sd) UCL
99% Chebyshev(Mean, Sd) UCL

14.73
15.25

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00486 Minimum of Log Data

0.156 Maximum of Log Data
0.0208 Mean of log Data

0.00575 SD of log Data
0.0475

2.286
3.161

Lognormal Distribution Test
0.38 Shapiro Wilk Test Statistic

0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0483 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0615 97.5% Chebyshev (MVUE) UCL
0.0508 99% Chebyshev (MVUE) UCL

Data Distribution
0.513 Data do not follow a Discernable Distribution (0.05)

0.0405
10.26
4.106 Nonparametric Statistics

0.0267 95% CLT UCL
3.456 95% Jackknife UCL

95% Standard Bootstrap UCL
2.929 95% Bootstrap-t UCL
0.766 95% Hall's Bootstrap UCL
0.515 95% Percentile Bootstrap UCL
0.278 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0519
0.0617

Use 99% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.0125 Minimum of Log Data

0.417 Maximum of Log Data
0.0551 Mean of log Data
0.0148 SD of log Data

0.127
2.308
3.161

Lognormal Distribution Test
0.379 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

14.17
14.41
14.08
15.03
14.63
14.04
14.54
17.57
19.93
24.56

14.41

7

-5.328
-1.858
-4.834
1.053

0.477
0.842

0.0428
0.0324
0.0409
0.0575

0.0455
0.0483
0.0443

1.171
0.527

0.0508
0.0659
0.0863

0.115
0.17

0.17

9

-4.382
-0.875

-3.88
1.063

0.47
0.842



Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (lead)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smimov 5% Critical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SOL (lithium)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.129 95% H-UCL

95% Chebyshev (MVUE) UCL
0.164 97.5% Chebyshev (MVUE) UCL
0.136 99% Chebyshev (MVUE) UCL

Data Distribution
0.505 Data do not follow a Discernable Distribution (0.05)
0.109
10.09

4 Nonparametric Statistics
0.0267 95% CLT UCL

3.36 95% Jackknife UCL
95% Standard Bootstrap UCL

2.966 95% Bootstrap-t UCL
0.767 95% Hall's Bootstrap UCL
0.523 95% Percentile Bootstrap UCL
0.278 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.139
0.166

Use 99% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
11 Minimum of Log Data

15.2 Maximum of Log Data
13.43 Mean of log Data
13.35 SO of log Data
1.547
0.115

-0.326

Lognormal Distribution Test
0.913 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
14.33 95% H-UCL

95% Chebyshev (MVUE) UCL
14.18 97.5% Chebyshev (MVUE) UCL
14.32 99% Chebyshev (MVUE) UCL

Data Distribution
57 Data appear Normal at 5% Significance Level

0.236
1140
1063 Nonparametric Statistics

0.0267 95% CLT UCL
1050 95% Jackknife UCL

95% Standard Bootstrap UCL
0.379 95% Bootstrap-t UCL
0.724 95% Hall's Bootstrap UCL
0.169 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL

95% Chebyshev(Mean. Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

14.41
14.59

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
14.4 Minimum of Log Data
32.5 Maximum of Log Data

21.14 Mean of log Data

0.114
0.0853

0.108
0.152

0.121
0.129
0.119

3.62
1.642
0.135
0.175

0.23
0.306
0.455

0.455

9

2.398
2.721
2.591
0.118

0.909
0.842

14.43
15.62
16.56
18.42

14.23
14.33
14.18
14.21
14.11
14.17
14.15
15.56
16.49

18.3

14.33

10

2.667
3.481
3.027



Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SOL (manganese)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SO
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogor~v-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

19.9 SO of log Data
5.166
0.244
1.214

Lognormal Distribution Test
0.912 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
24.13 95% H-UCL

95% Chebyshev (MVUE) UCL
24.5 97.5% Chebyshev (MVUE) UCL

24.24 99% Chebyshev (MVUE) UCL

Data Distribution
14.43 Data appear Normal at 5% Significance Level
1.465
288.6
250.3 Nonparametric Statistics

0.0267 95% CLT UCL
244.1 95% Jackknife UCL

95% Standard Bootstrap UCL
0.311 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL

0.2 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

24.38
25

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
284 Minimum of Log Data
551 Maximum of Log Data

377.4 Mean of log Data
333 SO of log Data

93.76
0.248

1.28

Lognormal Distribution Test
0.796 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
431.8 95% H-UCL

95% Chebyshev (MVUE) UCL
439 97.5% Chebyshev (MVUE) UCL

433.8 99% Chebyshev (MVUE) UCL

Data Distribution
14.38 Data appear Lognormal at 5% Significance Level
26.25
287.6
249.3 Nonparametric Statistics

0.0267 95% CLT UCL
243.1 95% Jackknife UCL

95% Standard Bootstrap UCL
0.85 95% Bootstrap-t UCL

0.725 95% Hall's Bootstrap UCL
0.284 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

435.3
446.4

Use 95% Student's-t UCL
or 95% Modified-t UCL
or 95% H-UCL

0.229

0.965
0.842

24.5
27.82
30.72
36.42

23.83
24.13
23.71
26.29
40.64
23.88

24.4
28.26
31.34
37.39

24.13

9

5.649
6.312
5.909
0.227

0.843
0.842

436.5
495.4
546.6
647.4

426.2
431.8
422.7
494.2
681.2
425.6
436.6
506.6
562.6
672.4

431.8
433.8
436.5



0.217
0.724
0.153
0.266

Result or 1/2 SDL (mercury)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smimov 5% Critical Value
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (molybdenum)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

10 Number of Unique Samples

Log-transformed Statistics
0.015 Minimum of Log Data

0.03 Maximum of Log Data
0.0213 Mean of log Data
0.0195 SD of log Data

0.00479
0.225
0.734

Lognormal Distribution Test
0.908 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0241 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0242 97.5% Chebyshev (MVUE) UCL
0.0241 99% Chebyshev (MVUE) UCL

Data Distribution
16.3 Data appear Normal at 5% Significance Level

0.00131
326.1
285.2 Nonparametric Statistics

0.0267 95% CLT UCL
278.6 95% Jackknife UCL

95% Standard Bootstrap UCL
0.458 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL

0.2 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev{Mean, Sd) UCL

0.0243
0.0249

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
0.42 Minimum of Log Data
0.68 Maximum of Log Data

0.522 Mean of log Data
0.505 SD of log Data

0.0739
0.142
0.94

Lognormal Distribution Test
0.947 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.565 95% H-UCL

95% Chebyshev (MVUE) UCL
0.568 97.5% Chebyshev (MVUE) UCL
0.566 99% Chebyshev (MVUE) UCL

Data Distribution
40.85 Data appear Normal at 5% Significance Level

0.0128
817

751.7 Nonparametric Statistics
0.0267 95% CLT UCL
740.8 95% Jackknife UCL

95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

8

-4.2
-3.507
-3.871
0.217

0.937
0.842

0.0245
0.0277
0.0305
0.0359

0.0238
0.0241
0.0236
0.0246

0.024
0.0238
0.0239
0.0279
0.0308
0.0364

0.0241

10

-0.868
-0.386
-0.659
0.137

0.974
0.842

0.568
0.621
0.663
0.747

0.56
0.565

0.56
0.579

0.59
0.558
0.561



3.041
0.776

0.53
0.281

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (phenanthrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smimov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (pyrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star

95% Chebyshev(Mean. Sd) UCL
97.5% Chebyshev(Mean. Sd} UCL
99% Chebyshev(Mean, Sd} UCL

0.567
0.576

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00286 Minimum of Log Data

0.137 Maximum of Log Data
0.0167 Mean of log Data

0.00336 SD of log Data
0.0423

2.525
3.162

Lognormal Distribution Test
0.375 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0412 95% H-UCL

95% Chebyshev (MVUE) UCL
0.053 97.5% Chebyshev (MVUE) UCL

0.0435 99% Chebyshev (MVUE) UCL

Data Distribution
0.425 Data do not follow a Discemable Distribution (0.05)

0.0394
8.497
3.026 Nonparametric Statistics

0.0267 95% CLT UCL
2.487 95% Jackknife UCL

95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

95% Chebyshev(Mean. Sd} UCL
97.5% Chebyshev(Mean, Sd} UCL
99% Chebyshev(Mean, Sd} UCL

0.047
0.0572

Use 99% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.0085 Minimum of Log Data

0.127 Maximum of Log Data
0.0218 Mean of log Data

0.01 SD of log Data
0.037
1.696
3.156

Lognormal Distribution Test
0.396 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0432 95% H-UCL

95% Chebyshev (MVUE) UCL
0.0535 97.5% Chebyshev (MVUE) UCL
0.0452 99% Chebyshev (MVUE) UCL

Data Distribution
0.834 Data do not follow a Discernable Distribution (0.05)

0.0262

0.624
0.668
0.755

0.565

10

-5.859
-1.988
-5.327
1.179

0.459
0.842

0.0383
0.0239
0.0304
0.0432

0.0387
0.0412
0.0378

1.724
0.748

0.0434
0.0568

0.075
0.1

0.15

0.15

7

-4.768
-2.064
-4.347
0.811

0.501
0.842

0.0376
0.0373

0.046
0.063



nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (zinc)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean
Median
SD
Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star
nu star
Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smimov 5% Critical Value
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

16.67
8.437 Nonparametric Statistics

0.0267 95% CLT UCL
7.441 95% Jackknife UCL

95% Standard Bootstrap UCL
2.722 95% Bootstrap-t UCL
0.747 95% Hall's Bootstrap UCL
0.493 95% Percentile Bootstrap UCL
0.273 95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

0.0431
0.0488

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
36.6 Minimum of Log Data
969 Maximum of Log Data
247 Mean of log Data
75.5 SD of log Data

364.6
1.476
1.694

Lognormal Distribution Test
0.62 Shapiro Wilk Test Statistic

0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
458.3 95% H-UCL

95% Chebyshev (MVUE) UCL
502.6 97.5% Chebyshev (MVUE) UCL
468.6 99% Chebyshev (MVUE) UCL

Data Distribution
0.567 Data do not follow a Discemable Distribution (0.05)
435.3
11.35

4.8 Nonparametric Statistics
0.0267 95% CLT UCL

4.085 95% Jackknife UCL
95% Standard Bootstrap UCL

1.247 95% Bootstrap-t UCL
0.76 95% Hall's Bootstrap UCL

0.346 95% Percentile Bootstrap UCL
0.277 95% BCA Bootstrap UCL

95% Chebyshev(Mean. Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

583.8
685.9

Use 99% Chebyshev (Mean, Sd) UCL

0.041
0.0432
0.0404

0.464
0.239

0.0452
0.0564
0.0728
0.0948

0.138

0.0728

10

3.6
6.876
4.667
1.272

0.795
0.842

1141
602.7
772.1
1105

436.6
458.3
426.1
1346
1691

430.3
496.4
749.5

967
1394

1394



(

APPENDIXD

SOIL BORING LOGS



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND2MW01

5.09

8.25

3154371.56
1.9

13554817.58
17

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total De th ft:

Toe Elev. ft MSL

Lithologic
Description

07/21/06
Best Drilling Services, Inc.
Tim Jennings, P.G.

(13.4 to 15.0) Sandy silty CLAY, gray, wet, -50% very fine-grained
to fine- rained sand, - 50% hi h lasticit fines, soft.

(4.0 to 11.8) Silty CLAY, reddish-brown to gray, moist to locally wet,
medium to high plasticity, firm, locally fractured, wet along fractures.

(0.0 to 4.0) Silty sandy CLAY, brown to reddish-brown and gray,
moist at 0.0 to 1.7, locally wet below 1.7, locally fractured.

(15.0 to 17.0) Sandy CLAY, gray with dark brown staining along
fractures, moist, -10% to 20% fine-grained sand, 80% to 90%
medium to low plasticity clay, very stiff, fractured with brown staining
along fractures, chemical odor, borehole allowed to slough in to
15.5 for well construction.

USCS

~~~~'<--l (11.8 to 12.4) Sandy silty CLAY, reddish-brown, moist to wet, -20%
sand as thin interbeds and lenses, medium lasticit silt cia , firm.
(12.4 to 13.4) Sandy CLAY with oyster shells, -50% high plasticity,
soft.

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

PBW Project No. 1352

Well > ~

Depth <1>-
Construction o' >4=-E(ft) 0..0. o~

Diagram ~ ~--c:::
0

17.1

12.6 5/5

5 13.7

16.8 5/5

19

10
21.9

26.5 5/5

15 42.4

2/2

345

20

1------------------1Drilling Method: Hollow Stem Auger
1--=----+--------=----1----=---------1--------1

Sampling Method: 5 ft continuous core

25

30

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 5.0) Casing, 2" sch. 40 PVC

(5.0 to 15.0) Screen, 2" sch. 40 PVC, 0.01 slot

(15.0 to 15.5) End Cap

Annular Materials
(0.0 to 2.0) Portland Cement with - 5% bentonite gel

(2.0 to 4.0) Bentonite chips, 3/8"

(4.0 to 15.5) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC Log of Boring: ND3MW02Consulting Engineers and Scientists

Gulfco Marine Maintenance Completion Date: 07/17/06 Borehole Diameter (in.): 8.25

Superfund Site Drilling Company: Best Drilling Services, Inc. Total Depth (ft): 22

Freeport, TX Field Supervisor: Tim Jennings, P.G. Northing: 13554692.51
Drilling Method: Hollow Stem Auger Easting: 3154679.33

PBW Project No. 1352 Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL): 3.7

TOC Elev. (ft MSL) 6.41

Well >- ~

Depth ID.-
Construction 0 I

~~
LithologicE USCS(ft) Diagram

0:: a.
~-- Description

S a::
0 ' , ",-~ """ lJtl/lU,

II
(0.0 to 0.5) Sandy CLAY, brown, moist, - 30% to 40% fine-grained /",",,",~~

.........
"""- ,,",",,~~
.........

1.5/1.5 \sand, - 60% to 70% medium plasticity clay, firm.""",.., ...,~~ ......... 16.4""" (0.5 to 2.0) Sandy CLAY as above, trace black mottling at 2.2, /- "",",~,,,
.........
"""".., ...,~", .........
""" \decrease in sand content below 2.0.,..., ...,~", .........

- """,..., ...,~", .........
""" 14 5/5

:~~~;~'"
.........
"""- .........

II"""
5-
~ ~ (2.0 to 7.5) Sandy CLAY as above with local fractures, wet.

-

~ ~
9.5

-

~: ~: 6.8 5/5

11
-

0.7
- . , . (7.5 to 11.5) Sandy CLAY, brown, wet, - 20% to 50% fine-grained

10 - sand, - 50% to 80% high plasticity clay.
....

- 5.4 · .
-

(11.5 to 14.6) Clayey silty SAND, brown, wet, - 30% to 50%5/5 . . ..
- 7.4 ....·:~~/~~ .. medium plasticity fines, - 50% to 70% very fine to fine-grained sand,
- very soft.

15 -< 6.1 . ·. . ··· · .· ·9.9 · . . ·-': · · . · ·· ·. ·. ·-: . · . ·· · · (14.6 to 21.1) Poorly graded SAND, brown, wet, visible NAPL at 21.0
5/5 · ·.. . ·· .. : sp. · to 21.1 on top of clay, very fine to fine-grained sand, silt locally, soft,- · · ·· ·. .· running sand.- 315 · · · .· · · ·· · . · · ·20 ·- · · ··1.5/1.5 · · . · . .-,' 1755 · .-

" " -f,. :101" " " (21.1 to 21.5) Sandy CLAY, brown, moist, -10% fine-grained sandi
-':

- 90% high plasticity clay, firm, borehole drilled to 22.0 for well
- construction.
-

25 -

-

-

-

-

30 -

-

-

-

PBW
Well Materials Annular Materials

(0.0 to 11.5) Casing, 2" sch. 40 PVC (0.0 to 5.0) Portland Cement with - 5% bentonite gel

(11.5t021.5) Screen, 2" sch. 40 PVC, 0.01 slot (5.0 to 8.0) Bentonite chips, 3/8"
Pastor, Behling & Wheeler, LLC

(21.'5 to 22.0) End Cap
(8.0 to 22.0) Sand, 20/40 silica

2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND4MW03

6.2

8.25
20
13554562.67

3154758.06

3.2

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Total De th ft:

TOC Elev. ft MSL

Lithologic
Description

Silty SAND, light brown, moist, very fine-grained sand,

(8.2 to 10.4) Sandy CLAY, brown, wet, - 40 very fine-grained sand,
- 60% highly plastic clay, soft.

(10.4 to 15.6) Poorly graded SAND with clayey sand, brown, wet,
-80% fine-grained sand, - 20% high plasticity clay, very soft.

(4.2 to 8.2) Sandy CLAY as above, reddish-brown, moist, wet below
5.9, with thin sand interbeds locally.

(15.6 to 17.0) Poorly graded SAND and sandy CLAY, brown, wet,
-50% ve fine rained sand, - 50% hi h lasticit cia ,ve soft.

(17.0 to 20.0) Sandy CLAY, brown to grayish brown, wet, <5%
fine-grained sand, -95% high plasticity CLAY, soft, borehole allowed
to slough to 18.0 for well construction.

Com letion Date: 07/17/06
Drillin Com an : Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

USCS

• II ~ •• II ••• " ••................
••••• 11 ••••••
...... :s •••••••........................................'5."' •••••••••.............".·.·.·.·15·............
~~~~8
••••••••• 11 ••
:1;':1:'11".'''''."............
•• ¥.¥ •••••••............
."."." ¥" 5".'..........................
••• IIl ••••••••

5/5

5/5

1.9

0.8

2.4 5/5

2.1

1.7

3.4

2.9

Well >
Construction Q E

Diagram a...e;

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

5

o

Depth
(ft)

10

20

15

1-----------------1Drilling Method: Hollow Stem Auger
I--"'-----I------~---I-----='-------_t_----____I

Sampling Method: 5 ft continuous core

25

30

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 7.5) Casing, 2" sch. 40 PVC

(7.5 to 17.5) Screen, 2" sch. 40 PVC, 0.01 slot

(17.5 to 18.0) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 18.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE1 MW04

4.9

8.25

3154385.63

2.1

13555097.66
17

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Total De th ft:
Northing:

TOC Elev. ft MSL

Lithologic
Description

(10.0 to 15.0) Silty sandy CLAY, reddish-brown to gray, wet, - 20%
to 40% silt and very fine-grained sand, - 60% to 80% high plasticity
clay, very soft, oyster shells at 11.8 to 12.2.

(5.0 to 8.2) Sandy silty CLAY, gray to brown, wet, - 20% to 40%
fine-grained sand and silt, 60% - 80% medium to high plasticity clay,
soft.

(0.0 to 5.0) Sandy CLAY, dark gray to reddish-brown, moist, - 10%
to 20% fine-grained sand, - 80% to 90% medium to low plasticity
clay, very stiff.

Com letion Date: 07/21/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

USCS

2/2

(8.2 - 10.0) Silty clayey SAND, brown to gray, wet, -50% high
plasticity silt and clay, - 50% very fine-grained to fine-grained sand,

I--------f<::----.;:---.<-~.-.........;--<l"-fi:..:....:rm..:....:..:..-. ---./

20.9

1

5/5

1.1

1.1

0.7
4.5/5

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

PBW Project No. 1352

Well >- ~

Depth Q>.--

Construction o' >¢::-E(ft) Q..c.. a¢:!
Diagram -3: ~'-

0:::

0 ", ,~,

19......... "" ......", ,~,......... "" ...........", ,~,......... ... " ........", ,~,......... ..............", ,~,......... ... " ........", ,~,

28.2 5/5......... ...............", ,~,...... ... , .......

5

10

15

1------------------1Drilling Method: Hollow Stem Auger
1---"'-----+--------=-------11-----=---------+--------1
Sampling Method: 5 ft continuous core

20

25

30

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 6.5) Casing, 2" sch. 40 PVC

(6.5 to 16.5) Screen, 2" sch. 40 PVC, 0.01 slot

(16.5 to 17.0) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 17.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE3MW05

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: 07/21/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):
Northing:
Easting:

8.25
22
13554868.05

3154789.25

PBW Project No. 1352 Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

3.3

6.53

Well >'
Construction Q E

Diagram a.. 2t
'-"

Lithologic
Description

(3.7 to 10.0) Silty SAND, brown, wet, - 30% to 40% fines, - 60% to
70% very fine to fine-grained sand, soft, black sludge-like material
from groundwater in reducing environment, debris blocking core
barrel causing poor recovery, large anchor rope around augers
when pulled-likely reason for poor recovery.

USCS

• t ..

.. ' .. , .

..
'.4 '"

• t ... . .

4/5

1/5

3/5

....

... t :

.' " (10.0 to 15.0) Silty clayey SAND, brown, wet, - 40% to 50%
3/5 :.: ·SMtSC.· '. medium to high plasticity fines, - 50% to 60% very fine to

. '. :':: : ..... fine-grained sand.

·~·~·~·l'-",":\.~ (0.0 to 0.6) SAND and CLAY, brown, moist, - 50% medium Plasticity'!

~
~~\clay, 50% medium-grained sand .

~
t....~~ (0.6 to 2.3) Sandy CLAY, brown, wet, - 30% fine to coarse-grained

.~~ \sand, - 70% medium plasticity clays, very soft. /
\ \ . . (2.3 to 3.7) Silty sandy CLAY, gray to black, moist, - 10% to 20% silt/
. :.:.: ..... \and fine-grained sand, - 80% to 90% medium plasticity clay, firm. /

• .. •• t •

I----l

""~~~~ (15.0 to 16.5) Silty clayey SAND as above with thin interbedded
f~~:~~,,~~ CLAY locally, due to poor recovery very little clay observed, first
• '. '. : '. "1\ "confining" clay interpreted at - 15.5 to 16.5 with the "lower sand" /
:. •••• "I \below - 16.5.
: '. : : • '.:. (16.5 to 20.0) Poorly graded SAND with CLAY, brown, wet, very fine

: : .SI?· :. to fine-grained sand, very "soupy."
1------1 :.:: •• ': (20.0 to 22.0) Poorly graded SAND, brown, wet, very fine to

2/2 •• ":.... medium-grained sand.
~. .".. • Notes:

1. Hydrocarbon-like sheen on water in borehole, but no visible /
chemical or hydrocarbon observed in core at any depth.

o

o

o

o

o

o

0.4

""".........",.........",

~
~

Depth
(ft)

-

-

5 -::::::: :::::::
-

-

-
-

10 -
-

-

-
-

15 -:-::~:~:t

=:~
20~1
25 -

-

-

-

-

30 -
-

-

-

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 5.5) Casing, 2" sch. 40 PVC

(5.5 to 15.5) Screen, 2" sch. 40 PVC, 0.01 slot

(15.5 to 16.0) End Cap

Annular Materials
(0.0 to 2.0) Portland Cement with - 5% bentonite gel

(2.0 to 4.0) Bentonite chips, 3/8"

(4.0 to 16.0) Sand, 20/40 silica

(16.0 to 22.0) Bentonite chips, 3/8"



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NF2MW06

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: 07/31/06 Borehole Diameter (in.): 8.25
Drilling Company: Best Drilling Services, Inc. Total Depth (ft): 20
Field Supervisor: Tim Jennings, P.G. Northing: 13555117.77

TOC Elev. (ft MSL) 5.35
PBW Project No. 1352

t-----------------1I-=D:.....:.r.:.;.:iII.:.;.:in.>i!..g...:..::M.:...:e..:.:.th.:...:o..:.:.d:.....:.:--+H_o_lI_ow_S_te_m_A_u~g!..-e_r __--1-E_a_st_in~g_: +3=-1:....::5~4-=-65=__=O:..:..4.:...:6:......---f

Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL): 2.2

Well '> ~
Depth Construction Q E ~ ~

(ft) Diagram o...s ~ "-"
~

USCS Lithologic
Description

-'

6.1
-

- 4/4
6.3

-

20 -

-

-

-
-

25 -

-

-

-

-

30 -

-

-

-
-'

3.4

3.5

(5.2 to 9.8) Silty sandy CLAY and clayey silty SAND, gray to brown,
wet, - 40% to 50% very fine-grained sand, - 50% to 60% medium
plasticity clay and silt, soft to slightly firm.

:;.::.~.::.~ (13.9 to 14.5) Silty CLAY, brown, moist to wet, high plasticity fines, /

m~~~~~Hm\(1e4:5s~Oft16.3) Silty SAND and poorly graded SAND, brown, gray
1"'.""~\..~~ \below 15.6, very fine to fine-grained sand with - 10% to 20% silt /
~"'""'"~"'""( \above 15.6, moderate chemical odor where Qray.
•• : ••• : (16.3 to 17.9) Sandy CLAY, reddish-brown, moist (wet on thin sand /

~ • • SP: '. • \interbeds), - 80% to 90% hiQh plasticity clay, soft, firm at 17.2 to 17.~.
: .It. : .. (17.9 to 20.0) Poorly graded sand, brown, wet, very fine to

fine-Qrained sand, soft. /

4/4

4/4

4/4

., .
: : : : .........................: : :

~;~;~;~;~;;;~;~;~;~ (9.8 to 13.9) Poony graded SAND and silty SAND, brown, wet, - 200/0
1----1~~H~~~~WH to 30% low plasticity fines, - 70% to 80% very fine to fine-grained

~~~~~~,~~~~~,~,~,~~ sand.
~~, ~,~, ~,~, ~ ~ ~,~, ~,

~ ~~; ~;~; ~; ~; ~; ~; ~; ~

~~
"" (0.0 to 0.7) Sandy CLAY, brown, moist, - 20% fine-grained sand, -

~
'\. " \80% medium plasticity clay, firm, abundant roots. /

4/4~
1--_-1~ (0.7 to 5.2) Silty CLAY, gray to brown, moist, medium plasticity, firm.

•:~t~~
[~.~

5.6

4.1

4.7

2.8

2.8

",............",............",............",............",

~Q:- 3.1
, , , ,

-

-

-

-

10 -
-

-

-

-

15 -

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 6.0) Casing, 2" sch. 40 PVC

. (6.0 to 16.0) Screen, 2" sch. 40 PVC, 0.01 slot

(16.0 to 16.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 16.5.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SB4MW07

7.57

3154818.19
4.6

8.25

13554065.21
20

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Total De th ft:
Northing:

TOC Elev. ft MSL

Lithologic
Description

(0.0 to 4.0) FILL, sand, gravel, and clay, black-stained sand and
gravel at 3.0 to 4.0 with moderate hydrocarbon odor.

(11.0 to 18.9) Silty sandy CLAY, gray to brown, wet, '"" 10 to 20 %
fine-grained sand, '"" 80% to 90% high plasticity clay, soft.

(5.0 to 11.0) CLAY, reddish-brown to gray, moist, medium plasticity,
becomes silty clay below'"" 10.0.

Com letion Date: 07/20106
Drillin Compan : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

USCS

(18.9 to 20.0) Silty CLAY, gray, moist, low to medium plasticity clay
l------'----"---"----"----"---"---"-t.. and silt, ve stiff, first confinin la er.

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Well > ~

Depth <1>_

Construction o' >4=-E(ft) a.. a. o~
Diagram 5 ~--

0:::

0
1.3

153
4/5

5 11.6

7.9 5/5

5.9

10
5.2

6.1 5/5

15
8.1

8.1

1.8 5/5

20
2

1------------------1Drilling Method: Hollow Stem Auger
I---=------t-------=----I-----=---------+--'------'---------I
Sampling Method: 5 ft continuous core

25

30

(0.0 to 6.0) Portland Cement with - 5% bentonite gel

(6.0 to 8.0) Bentonite chips, 3/8"

(8.0 to 20.0) Sand, 20/40 silica

Annular Materials
(0.0 to 9.5) Casing, 2" sch. 40 PVC

(9.5 to 19.5) Screen, 2" sch. 40 PVC, 0.01 slot

(19.5 to 20.0) End Cap

Well Materials

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SE1 MW08

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: 07/19/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):

Northing:
Easting:

8.25
20
13554391.06

3154820.14

PBW Project No. 1352 Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

4.4

7.54

Depth
(ft)

Well >
Construction 0 E

Diagram a. e USCS Lithologic
Description

(0.8 to 8.4) Sandy CLAY, brown to reddish-brown, moist, - 20%
fine-grained sand and carbonate nodules, - 80% medium plasticity
clay, firm to stiff, possible fill at 0.8 to 4.0.

(11.7 to 16.6) Silty SAND, brown, wet, -20% to 30% fines, - 70% to
80% very fine to fine-grained sand, soft.

•• " 0 ••••••••

.. . .

. .. .

'. "0 ...

......
::. 'sl\il::'
." .... "....".".

·//.Fin.,., (0.0 to 0.8) FILL, sand, gravel, and clay, hard.

.''' -: : ,..:.:
Ill ••••••••••••••••••••.• -: -:- ,.. : :.:
..................... (8.4 to 11.7) Silty clayey SAND, brown to gray, moist, wet below-
mU~r~~~m 9.0, - 50% high plasticity fines, - 50% very fine to fine-grained sand,

m~m~nmmnm soft.

•••••••••••••••••••• :11"

mm~~~m~~ (16.6 to 18.6) Silty Clayey SAND, brown, wet, - 50% high plasticity
fines, - 50% fine-grained sand, soft.

~~ (18.6 to 20.0) Silty CLAY, brown to dark grayish-brown, moist, high
plasticity fines, firm, first confining clay. _

5/5

..
1----1

5

3.4 5/5

0.3

3.3

5/5

2.7

2.3

1.3
5/5

3

3.5

1.9

- ...
· ..

-

-

10 -
-

-

-

-

15 -
-

-

- · . . . .,. . . . "· . . . .,. . . . "· . . . .,

-

-

-

-

25 -
-

-

-

-

30 -
-

-

-

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 8.5) Casing, 2" sch. 40 PVC

(8.5 to 18.5) Screen, 2" sch. 40 PVC, 0.01 slot

(18.5 to 19.0) End Cap

Annular Materials
(0.0 to 4.0) Portland Cement with - 5% bentonite gel

(4.0 to 6.5) Bentonite chips, 3/8"

(6.5 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SE6MW09

7.66

20

3155180.49
4.7

13554149.98

8.25

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 07/20106
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

t-------------------IDrilling Method: Hollow Stem Auger
1--=-----+------=----11----=---------+---------1

Sampling Method: 5 ft continuous core

Depth
(ft)

Well >'
Construction Q E

Diagram a. ~
USCS Lithologic

Description

:::::::: 1.7

~ 1.5

, . . .

(0.0 to 2.4) FILL, sand, gravel, and clay, brown, moist to dry, very
hard, abundant roots.

(5.2 to 9.5) Silty CLAY, brown, moist, medium plasticity fines, stiff,
increased moisture and softer below 8.0.

(2.4 to 5.2) Poorly graded SAND, dark brown, moist, trace black
staining at 2.4 to 2.6, fine-grained sand, soft.

......
.... '. -.. :.

..
. . ' SC··' (9.5 to 13.0) Silty clayey SAND, brown, wet, .... 40 to 50% high

: :.~~/. :.:." plasticity fines, .... 50% to 60% very fine to fine-grained sand, soft.

.. , " .' (13.0 to 17.9) Silty SAND, poorly graded sand, interbedded, brown,
:.: ::.-':~M.:·. :',' ~.~ wet,"" 20% to 40% high plasticity fines, .... 60% to 80% very fine to
.' fine-grained sand, very soft.

:: 8M/S.C:-> (17.9 to 19.4) Silty clayey SAND, brown, wet, .... 50% high plasticity
· ..' . fines,"" 50% very fine to fine-grained sand and sand interbeds, soft.

"'" "'" "Ch "'" "'" (19.4 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines,
very firm.

5/5

5/5

5/5~

3.5/5 f./>~i,r.""/:
....... • • t:" :

• •• e· . .
• • •.S~ " if·•... : .If 11:.· .. ... :"

1.9

1.8

2.2

1.8
1.8

1.5

6.3

2.8

20.1

- ...

-

20 - ...

10 -
-

-

-

-

15 -
-

-

-

-'" .

-

-

-

25 -
-

-

-

-

30 -
-

-

-

(0.0 to 6.0) Portland Cement with - 5% bentonite gel

(6.0 to 7.9) Bentonite chips, 3/8"

(7.9 to 20.0) Sand, 20/40 silica

Annular Materials
(0.0 to 9.5) Casing, 2" sch. 40 PVC

(9.5 to 19.5) Screen, 2" sch. 40 PVC, 0.01 slot

(19.5 to 20.0) End Cap

Well Materials

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SF5MW10

3155154.1

5

13554284.4

8.25

8.01

20
Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 07/20106
DrillinQ Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1-----------------1Drilling Method: Hollow Stem Auger

1-----"<-----+-------=----1---=--------+---"--'-=--::....:....::---'-'--'------1
Sampling Method: 5 ft continuous core

Depth
(ft)

Well >
Construction Q E

Diagram a.. e USCS Lithologic
Description

- .· . . . .., .. . . . "· . .. . ..... . . . "· . .. . ....
-

10 -
-

-

-

-

15 -
-

-

-
· . . . . ...

:....~~Js..c··.· .
'.

1.5
4/5 ~~~~~

2.4
.·.. ·.:.··.S~:.:.::·:·
· . . .

• f .. a"'·

1.5

~1.7 5/5

1.7 · .
:.·:··S~/S~~.·: .':

"

1.7 -~ .......:- a:·.:·.:-.:-.:-.:-.:-.:- ~:-.

5/5
~....:.................~;

1.5 •~ ................................,.
~.............~

1.4
...........................

· . . .· . . .
• ,tOo· ..

. ' . 51\11'" .... .. : . :: ....... :.
1.4 5/5 · ,

1.5 ~~

(0.0 to 1.3) Silty clayey SAND, brown, moist, - 50% low plasticity
fines, - 50% fine-qrained sand, firm, abundant roots.
(1.3 to 2.5) Silty CLAY, brown to gray, moist, low plasticity fines, stiff.

(2.5 to 5.0) Silty SAND, brown to black, moist, - 40% low plasticity
fines, - 60% fine-grained sand, black staining has slight
hydrocarbon odor.

(5.0 to 8.6) Silty sandy CLAY, reddish brown, moist, - 10% to 20%
fine-grained sand and silt, - 80% to 90% medium plasticity clay,
firm, stiff.

(8.6 to 10.5) Silty clayey SAND, brown, moist, - 50% high plasticity
fines, - 50% very fine-grained sand, very soft.

(10.5 to 15.0) Interbedded silty SAND, sandy SILT, and silty clayey
SAND, brown, wet, -40% to 60% high plasticity fines as interbeds, 
40 to 60% very fine-grained sand, soft.

(15.0 to 18.2) Silty SAND, brown, wet, - 40% medium plasticity silt,
-60% very fine to fine-grained sand, soft.

(18.2 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines,
soft, first confining clay.

-

-

-

-

25 -
-

-

-

-

30 -
-

-

-

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 9.0) Casing, 2" sch. 40 PVC

(9.0 to 19.0) Screen, 2" sch. 40 PVC, 0.01 slot

(19.0 to 19.5) End Cap

Annular Materials
(0.0 to 5.0) Portland Cement with - 5% bentonite gel

(5.0 to 7.0) Bentonite chips, 3/8"

(7.0 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SF6MW11

3155265.88
5

20

8.11

13554215.04

8.25Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Total De th ft:
Northing:

TOC Elev. ft MSL

Lithologic
Description

07/20/06
Best Drilling Services, Inc.
Tim Jennings, P.G.

(2.5 to 9.5) Silty CLAY, grayish-brown, moist, -10% silt and very
fine-grained sand, - 90% medium plasticity clay, very stiff, firm
below 8.5, few oyster shell fragments and carbonate nodules.

(9.5 to 13.3) Sandy silty CLAY and SAND, brown, wet, - 40% very
fine to fine-grained sand, a few thin interbeds, - 60% high plasticity
fines, soft.

(13.3 to 18.0) Silty SAND, brown, wet, -30% to 40% fines, - 60% to
70% very fine to fine-grained sand, soft.

(18.0 to 20.0) Silty sandy CLAY, brown, moist, - 10% to 20%
fine-grained sand and silt, - 80% to 90% medium plasticity clay, firm.

USCS

(0.0 to 2.5) FILL, sandy clay with gravel and oyster shells, dark
brown, moist, - 20% to 30% fine-grained sand, moist, - 20% to 30%
fine-grained sand, - 15% gravel and oyster shells, - 70% to 80%

~~~~'<-l. low lasticit cia ,ve stiff.

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Well > ~

Depth (]) ..........
Construction o' >~-E(ft) 0..0. o~

Diagram e ~-0:::

0
0.1
1.6
1.5 3/5

5
1.6

1.4 5/5

10
1.9

1.7 5/5

15 ~ .....·.SM:
."

1.8 5/5

20

"""----------------1Drilling Method: Hollow Stem Auger
1--=-----+------=------11---=--------+--------1

Sampling Method: 5 ft continuous core

25

30

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 8.0) Casing, 2" sch. 40 PVC

(8.0 to 18.0) Screen, 2" sch. 40 PVC, 0.01 slot

(18.0 to 18.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SF7MW12

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

Completion Date: 07/20/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):
Northing:
Easting:

8.25
20
13554105.36

3155304.07

PBW Project No. 1352 Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

4.7

7.96

Depth
(ft)

Well >
Construction Q E

Diagram a.. B USCS Lithologic
Description

0

I IIIIII

1.5
-

-
21.4

-

-

1.8
5 -

~~ 2.6
-

~ ~- · .· .· .
(5.0 to 10.0) Silty sandy CLAY, dark brown to gray, moist, -5% to
10% very fine-grained sand and silt, - 90% to 95% medium plasticity
clay, stiff.

.
.. $M./SC:...·.. '.' .'. (10.0 to 14.5) Silty SAND and clayey SAND, grayish-brown and

brown, wet, - 30% high plasticity clay as clayey sand interbeds, -
. . . ... " 20% low plasticity silt, - 50% very fine to fine-grained sand, soft.. . ~ '. . : :

::./::/:/ '/" (0.0 to 1.0) FILL, poorly graded SAND, brown, moist, very fine to
:/,,:,'~fine-Qrained sand.

4/5 f/<~/> (1.0 to 5.0) FILL, sand, clay, gravel and shells, stiff, dark brown to
1/>" black with moderate chemical odor locally near 2.0 to 3.0.
I:·": .//////

5/5

5/5

2.5/5~
~

~~S9JSMis~~~ (18.0 to 19.0) Interbedded, poorly graded SAND and silty clayey
~~~~~\~AND,~rown, wet, - 50% low plasticity fines, - 50% very fine to

L--_--'-----"----"---''----''-----''----''-I flne-gralned sand, soft.
(19.0 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines
very firm, first confininQ clay.

• -.... If

1----1. If- •• ...

: : • ~~ -: : ~ (14.5 to 18.0) Poorly graded SAND with silt, brown, wet, < 10% low
• '. ..". ".. plasticity fines, > 90% very fine to fine-grained sand, very soft.

'*' *,... • ... fit.. .. .. .. . .. .

1.6

1.9

1.8

1.9

1.7

· . ~. .. .. . . . "· .. ' .... . . . "· .. ' ...

-

-

-

-

10 -
-

-

-

-

15 -
-

-

- -:-:-:. -:.:-:

-

-

25 -
-

-

-

-

30 -
-

-

-

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 8.5) Casing, 2" sch. 40 PVC

(8.5 to 18.5) Screen, 2" sch. 40 PVC, 0.01 slot

(18.5 to 19.0) End Cap

Annular Materials
(0.0 to 5.0) Portland Cement with - 5% bentonite gel

(5.0 to 7.0) Bentonite chips, 3/8"

(7.0 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SG2MW13

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

Completion Date: 07/19/06 Borehole Diameter (in.): 8.25
Drilling Company: Best Drilling Services, Inc. Total Depth (ft): 22
Field Supervisor: Tim Jennings, P.G. Northing: 13554472.65

TOC Elev. (ft MSl) 7.71
PBW Project No. 1352

1-----------------:-D_ri_lIi---'ng~M_et_h_od_:__l-H-ol-lo-w-S-t-em_A_ug~e_r___+_E-a-st-in~g-: ~3=---.:.1-=-55-=--c0=---.:.1..:....:.2..:....:..0---'--1--I

Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL): 4.5

Depth
(ft)

Well '>
Construction Q E

Diagram a.. e USCS Lithologic
Description

. . ~

• • *' .-

2/2 :"•••S!. :..:: (20.0 to 22.0) Shell-derived SAND, brown, fine to coarse-grained, wet.
• II '" '" •

(3.0 to 11.2) Sandy silty CLAY, reddish-brown to gray, moist, ,.., 20%
to 30% fine-grained sand and silt, ,.., 70% to 80% medium to high
plasticity clay, firm.

(11.2 to 16.0) Interbedded SAND, silty SAND, and sandy CLAY,
brown, wet, ,.., 50% to 60% poorly graded fine-grained sand interbeds
(0.5 inches thick), locally very silty, ,.., 40% to 50% high plasticity clay
as interbeds.

(16.0 to 18.2) CLAY, reddish-brown to brown, moist, high plasticity
clay, first confining clay.

(18.2 to 20.0) CLAY as above, with,.., 45% shell-derived sand
(ground oyster shells) interbeds, bronw, wet.

.. ""', '.:FUI/: (0.0 TO 2.1) FILL, sand, gravel, and clay, firm, soft.

5/5

3.5/5 • " : 81:»:.:." (2.1 to 3.0) FILL, sand, brown, moist.

f------l~

I------------+-~5/5_
~~.:(,.
~>

4.9

5.8

4

4.6

5.2-

- ...

-

2oi~
-

-

25 -
-

-

-

-

30 -
-

-

-

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 6.0) Casing, 2" sch. 40 PVC

(6.0 to 16.0) Screen, 2" sch. 40 PVC, 0.01 slot

(16.0 to 16.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 17.0) Sand, 20/40 silica

(17.0 to 20.0) Bentonite chips, 3/8"



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SH7MW14

8.1

8.25

13554264.46

3155446.95

5.2

22

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 07/19/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1----------------..... Drilling Method: Hollow Stem Auger

1---=-------+--------=----+------==--------------11----------1
Sampling Method: 5 ft continuous core

Depth
(ft)

Well >' ~
Construction 0 E ~ 4?

a..a. 8~
Diagram 8 Q.) --

0:::

USCS Lithologic
Description

0 ,',',',

I
,..., ..."...,

-
'~'~"~'
'~'..' ..',

- '~'..' ..',
,..' ..' ..',

- ...' ....' ...' .....' ..' ..',
...!..' ..',

- ...:'...' ....' .....' ..' ..',
5 - ...' ....' ....' .....' ..' ..', 11.7

- "~
-

~ ~ 12.7
-

- 10.8

0.5/5

5/5

I',/·'Fill./,-/ (0.0 to 1.0) SAND and GRAVEL, very poor recovery, very hard road
"base material.

(1.0 to 11.4) Sandy CLAY, grayish-brown, moist, .... 10% to 20%
fine-grained sand, .... 80% to 90% medium plasticity clay, soft.

(11.4 to 13.0) Poorly graded SAND, brown, wet, very fine-grained to
fine-grained, soft.

(13.0 to 19.4) Poorly graded SAND with silty sand and clayey sand,
brown, wet, .... 60 to 90% very fine-grained sand, .... 10 to 40% high
plasticity fines, soft.

(19.4 to 22.0) Sandy CLAY, brown to gray, moist, .... 20%
fine-grained sand beds, .... 80% high plasticity clay, firm, borehole
allowed to slough in to 21.0 for well construction.

,. • .. t:f. .. ..
•• • SP •. .,.... .. .......5/5

5/5

2/2

10.7

11.9

10.7

•••••••• tt ••••••••••••
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This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 10.0) Casing, 2" sch. 40 PVC

(10.0 to 20.0) Screen, 2" sch. 40 PVC, 0.01 slot

(20.5 to 21.0) End Cap

Annular Materials
(0.0 to 6.0) Portland Cement with - 5% bentonite gel

(6.0 to 8.0) Bentonite chips, 3/8"

(8.0 to 21.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SJ1MW15

5.61

8.25

13554764.11

3155165.2

2.5

25
Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):

Northing:

TOC Elev. (ft MSL)

Completion Date: 07/19/06
DrillinQ Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1-----------------1Drilling Method: Hollow Stem Auger

1----"'--------+------=------11----=--------+------1
Sampling Method: 5 ft continuous core

Well >-
Construction Q E

Diagram a.. ~
Lithologic

Description

(1.0 to 7.5) Sandy CLAY, reddish-brown to gray, moist, - 10%
fine-grained sand and silt, - 90% medium plasticity clay.

(7.5 to 20.0) Silty Clayey SAND, brown, moist to wet below 10.0, 
20% to 40% high plasticity fines as interbeds, - 60% to 80% very
fine to fine-grained sand with poorly graded sand interbeds at 11.5
to 12.5 and 13.2 to 15.0, soft.

(23.7 to 25.0) Poorly graded SAND, brown, wet, very fine to
fine-grained sand, soft, borehole allowed to slough in to 24.0 for we
construction.

(20.0 to 23.7) Silty CLAY, gray, moist, high plasticity, firm, first
confining clay.

(0.0 to 1.0) Sandy CLAY, brown, moist, - 40% fine to medium
f\-Qrained sand, - 60% low plasticity clay, soft.

USCS
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This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 10.0) Casing, 2" sch. 40 PVC

(10.0 to 20.0) Screen, 2" sch. 40 PVC, 0.01 slot

(20.5 to 20.5) End Cap

Annular Materials
(0.0 to 5.5) Portland Cement with - 5% bentonite gel

(5.5 to 7.5) Bentonite chips, 3/8"

(7.5 to 21.0) Sand, 20/40 silica

(21.0 to 24.0) Bentonite chips, 3/8"



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SJ7MW16

8.25

13554383.75

7.19

3155635.14

4.7

25
Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSl)

Completion Date: 07/18/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1-----------------1Drilling Method: Hollow Stem Auger

1-----=-----1------=-----1------='--------+-------1
Sampling Method: 5 ft continuous core

=~ ~ 0.2
-~-: » 0.2

Well >
Construction 0 E

Diagram a. ~
Lithologic

Description

(3.4 to 10.2) Sandy CLAY and CLAY, brown, mottled dark
reddish-brown and gray, moist, - 10% to 20% fine to
medium-grained sand, - 80% to 90% medium to high plasticity clay,
very firm, interbedded poorly graded sand at 4.6 to 5.0.

(18.5 to 21.9) Poorly graded SAND, brown, wet, very fine-grained,
thin « 0.2 inches) sandy clay interbeds locally, very soft.

(21.9 to 25.0) Sandy CLAY, dark grayish-brown, moist, - 20%
fine-grained sand, - 80% high plasticity clay, few interbedded sands
at 21.9 to 22.5, soft, borehole allowed to slough in to 23.0 for well
construction.

USCS

:..... '.SC- ..... : (17.0 to 18.5) Clayey SAND, brown, wet, - 50% high plasticity clay,
" . '" - 50% fine-grained sand, very soft.

:~'/.:,~'//.~ . ----.- (0.0 to 2.0) FILL, crushed shell.
/ .-.---- --·,Fill·/·-.-I--:-----,---_----,---_----,--------_----,--- ----,--- ----,-------,---_

5/5,:/,'/:/// ~~~~;,o~~~t. FILL, sandy gravelly clay with brick fragments, abundant

m~
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5/5

5/5

· ... . . .
tt .. \I .....

• • "" If
I------j. • .... h* .. '.. · .sr.· e'· . ... " It" .. '#

.....* :".." lIP...

.......SM :.','.: (10.2 to 11.4) Silty SAND, brown, wet, - 30% to 40% fines, - 60%
~ '.' . ~ ~ f'..to 70% fine-grained sand.· .. ..," .... ..", .. .,· .. .. .,

.. .. : 1lI:" *•••· .. .
• * ff •• 5- ••

:. • .Sf! ••" •• (11.4 to 17.0) Poorly graded SAND, brown, wet, fine-grained, soft.
1----------1 • • •
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This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 12.5) Casing, 2" sch. 40 PVC

(12.5 to 22.5) Screen, 2" sch, 40 PVC, 0.01 slot

(22.5 to 23.0) End Cap

Annular Materials
(0.0 to 7.0) Portland Cement with - 5% bentonite gel

(7.0 to 9.0) Bentonite chips, 3/8"

(9.0 to 23.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SL8MW17

8.25

3155809.04

2.9

13554520.95

5.87

33
Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSl)

Completion Date: 07/18/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1------------------1Drilling Method: Hollow Stem Auger

1---=-----+-------=-----1-----=--------+---------1
Sampling Method: 5 ft continuous core

Depth
(ft)

Well >
Construction 0 E

Diagram a.. ~
USCS Lithologic

Description

(11.3 to 15.0) Poorly graded SAND and SILT, brown, wet, very
fine-grained sand, soft, - 20% to 30% high plasticity fines.

(15.0-30.0) SAND as above with decreassing silt content below 15.0.

(30.0 to 33.0) Sandy CLAY, mottled gray and brown, moist, - 10% to
20% fine-grained sand, - 80% to 90% medium plasticity clay, very
firm, abundant carbonate nodules.

• , • , •••• r ••
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" " 'Lh,,";- (0.0 to 0.5) Sandy CLAY, brown, moist, - 30% fine-grained sand,
: .: : •• .... "1\-70% medium plasticity CLAY, < 5% oyster shell fragments, soft. /
: : : Sp.:·.=. (0.5 to 2.5) SAND and clayey SAND, brown, moist, - 30% to 40%

4/5 ". "." " " ••" : "1\ medium to high plasticity clay, - 60% to 70% very fine to fine-grained /
.. " " .. "" ": 4•• 1\sand, < 5% oyster shell fragments, soft. /
~~~~~~1\.(2.5 to 4.0) Poorly Qraded SAND, brown, moist, very fine-Qrained, soft. /
"~~~I\ (4.0 to 5.0) Sandy CLAY, brown, moist, - 30% fine-grained sand, /

~~I ,-70% clay.

5/5

2/5

3.5/5

3.5/5

3.25/5~~~ (5.0 to 11.3) Sandy CLAY, brown, moist, - 30%, fine-grained sand,
-70% high plasticity clay, - 10% thin sand interbeds.
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This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 15.0) Casing, 2" sch. 40 PVC

(15.0 to 25.0) Screen, 2" sch. 40 PVC, 0.01 slot

(25.0 to 25.3) End Cap

Annular Materials
(0.0 to 9.0) Portland Cement with - 5% bentonite gel

(9.0 to 11.0) Bentonite chips, 3/8"

(11.0 to 25.3) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NB4MW18

8.25
19

3154474.18

2.5
4.96

13554255.42

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):

TOC Elev. (ft MSl)

Completion Date: 05/30107
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: Len Mason, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

t------------------1Drilling Method: Hollow Stem Auger
I----=------I--------=-----I--------=--------t-------I
Sampling Method: 5 ft. split spoon

Well >' ~
Depth Construction Q E ~ £

(ft) a.. c. 8 ¢=
Diagram ~ Q) --

c:::

f-----ll-::_·• _.-,-.. .:..:..:.-

- ... - ...

Lithologic
Description

(0.4 to 12.2) CLAY, brown, dark brown, and some blackish-brown,
moist, high plasticity, slightly firm, root fibers in top 2 feet, at 2.5 feet
becoming gray and brown/strong brown, mottled, moisture content
increasing, 5 feet to 6.9 feet has some areas of saturation, mostly
reddish-brown with some gray mottling at 6.9 feet, becomes gray at
8.9 feet.

(17.9 to 20.0) Silty CLAY, gray with some olive-gray, slightly mottled,
slightly moist, high plasticity, firm.

USCS

2/2

~:-:-:-~:-:-:- (12.2 to 17.9) Slightly sandy clayey SILT, mostly gray with some
f-----ll"":..':"'~["~ ..,= reddish-brown, saturated, -20% clay, - 5-10% very fine-grained

_ ... _ ... sand,
2/2 ::..::-:-:-~:-:-:-- soft, thin shell fragment layer at 12.3 feet.

~
.~,..~.1·~~~~~~11<·:'\~~~.0 to ~.4) Clayey silty SAND, brown, slightly moist, very

"""" '0" flne-g rained
",,'" uartz, crumbly, some veQetation throuQhout.
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This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials
(0.0 to 7.5) Casing, 2" sch. 40 PVC

(7.5 to 17.5) Screen, 2" sch. 40 PVC, 0.01 slot

(17.5 to 18.0) End Cap

Annular Materials
(0.0 to 4.0) Portland Cement with 5% bentonite gel
(4.0 to 6.0) Bentonite chips, 3/8"
(6.0 to 18.0) Sand, 20/40 silica
(18.0 to 20.0) Coated bentonite pellets



PASTOR, BElll.ING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NG3MW19

8.25

17

5.08

3154974.73

2.2

13555039.92

Borehole Diameter (in.):

Northing:

Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):

TOC Elev. (ft MSl)

Completion Date: OS/23/07
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: im JenninQs, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

t------------------IDrilling Method: Hollow Stem Auger
1---"<-----I-------=------1-----=--------j------I

Sampling Method: 5 ft. split spoon

Well >
Construction Q E

Diagram c.. e

/

Lithologic
Description

(7.5 to 12.0) Silty clayey SAND, brown, wet, .... 20-50% low plasticity
fines, .... 70-80% very fine to fine-grained sand, very soft, increasing
clay content below 11 feet, grades into sandy clay at 12 feet.

USCS

5/5

4/5

.~.~:-i~~~il...~••~::::~~~:::'~'~~a:: \(0.0 to 0.4) Clayey SAND, brown, moist, .... 20% low plasticity fines, /" "" 80% fine to medium-grained sand, soft.
",

><"'"'-,,'\. .................. "......

"<'<'<"" (0.4 to 7.5) Sandy CLAY, gray 0.4 - 1.4 feet becoming reddish

~
brown with gray mottling below, moist, .... 10-20% very fine to

8~~~'\~; fine-grained sand, - 80-90% medium plasticity clays, firm to soft, few
~~\''\ oxidized iron nodules, becomes saturated below 4 feet.

0/5 ..." •• --------------------------
• 'I .. .. .. • •
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~~~I-----ll~~~ i~~~~i~~d1~a~~~cJy8~~~~e~~~S~J~~~i~~Y ~:~', ~~~~~~
2/5 ,'. ~ ~p ". '. (16.1 to 17.0) SAND, poorly graded, brown, wet, fine to

., , • ., ",medium-grained, abundant shell fragments, soft.
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This boring log should not be used separately from the original report.

Annular Materials
(0.0-1.0) Potland Cement with 5% bentonite gel
(1.0-3.0) Bentonite chips, 3/8"
(3.0-14.0) Sand, 20/40 silica

(14.0-15.0) Coated bentonite pellets

2" borehole caved in from 15-17'

Well Materials
(0.0 to 4.0) Casing, 2" sch. 40 PVC
(4.0 to 13.5) Screen, 2" sch. 40 PVC, 0.01 slot

(13.5 to 14.0) End Cap

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: OMW20

8.25

3154011.31

1.6

13554952.64

4.88

17.5

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Total Depth (ft):

Northing:

TOC Elev. (ft MSL)

Completion Date: OS/24/07
DrillinQ Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninas, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1-----------------1Drilling Method: Hollow Stem Auger

I---=-------+-----------"'----I------='---------------j----'-'---'---'--'-----I
Sampling Method: 5 ft. split spoon

Well '>
Construction Q E

Diagram a. ~
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0.0

0.0

0.0

0.0

0.1

0.2

0.2

0.2

USCS Lithologic
Description

(0.0 to 0.8) Silty sandy CLAY dark gray, wet, '"" 20% silt and very
fine
sand, '"" 80% medium plasticity clay, soft, abundant roots, abundant
organic matter.

(0.8 to 7.5) Sandy CLAY, reddish-brown with gray mottling, moist, '""
10% fine sand, '"" 90% medium plasticity clay, firm, few oxidized iron
nodules.

(7.5 to 10.0) Sandy CLAY, gray with reddish-brown mottling, moist,
'"" 10 -20% fine sand, '"" 80% medium plasticity clay, firm to soft.

2" borehole caved in from 16-17.5'

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials
(0.0 to 6.0) Casing, 2" sch. 40 PVC
(6.0 to 15.5) Screen, 2" sch. 40 PVC, 0.01 slot

(15.5 to 16.0) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with 5% bentonite gel
(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 16.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: OMW21

8.25

20

5.73

3154248.25

2.4

13555272.78

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Total Depth (ft):
Northing:

TOC Elev. (ft MSL)

Completion Date: OS/21/07
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninqs, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

1----------------1Drilling Method: Hollow Stem Auger
1-------=-----+--------=-----1--------"'---------/----------1

Sampling Method: 5 ft. split spoon

Well >' ~
Depth Construction Q E ~ £

(ft) c.. c. 8 ~Diagram ~ Q)--
0:::

USCS Lithologic
Description

(1.4 to 10.0) Silty CLAY, reddish-brown, moist, medium plasticity,
firm to soft, reddish-brown with gray mottling below 4 feet, becomes
gray with reddish-brown mottling below 5.7 feet, wet below 8.2 feet.

~ ~ illllllill
- ~,"'," ' ..1 ....4 - 1'-" ....= V~.... V~....

6~ ~ ~
- -:-:-
- -:.:-
- :-:-: -:-:-:

8- f== f=- f=
f=

10 --= f=- f=
- f=
- ~

- ==12 - =
= =- =- =

14 - =- =- =- =
16 --= ~

= =
- .. ~-18 --= ...
- -:';'I\"~I:'- -::,-:
- ~s~

20 --= ~}~
-
-
-

22 --=-
-
-
-

24 -
-
-
-

26 --=
-

-
-
-

28 -
-
-

30 =
-

0.0

0.0

0.0

0.0

0.0

0.0

0.1

>..><¢~ ..<~~.,'.,., (0.0 to 1.4) Sandy CLAY, dark brown, moist, -10-20% very
><"0" ,""',"" fine-grained sand, - 80-90% medium plasticity clays.

5/5 ~~~

4/5 ~~
--------------------------

.~~~~~~~~ (10.0 to 18.8) Sandy, silty, CLAY, gray, wet, - 10-20% very
1/5 ;;.'>'>"" fine-grained sand, - 80-90% medium plasticity clay, a few shell

". ", ". fragments, very soft. Shell fragments and sand content increasing
by 15 feet, light gray, - 10-20% shell fragments, - 30-40% fine to
medium-grained sand, - 50-60% medium plasticity clay. Sand
content decreasing at 17.5 feet, grayish brown, - 5% oyster

1.25/2.5 fragments, - 10% very fine-grained sand, - 85% medium plasticity
clay, firm, base of saturation between 16.3 and 17.5 feet.

2.5/2.5 I'''>''''''C~<::<:: (18.8 to 20.0) Silty CLAY, gray, moist, - 40-50% silt, - 50-60% low
k',,',··. '", '. '" ...... plasticity clay, firm. ____

2" borehole caved in from 18.5-20"

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials
(0.0 to 8.0) Casing, 2" sch. 40 PVC
(8.0 to 18) Screen, 2" sch. 40 PVC, 0.01 slot

(18 to 18.5) End Cap

Annular Materials
(0.0 to 4.5) Portland Cement with 5% bentonite gel
(4.5 to 6.5) Bentonite chips, 3/8"
(6.5 to 18.5) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SA4MW22

8.25
15

7.79

3154726.12

5.5

13553934.09
Easting:

Ground Elev. (ft. MSL):

Northing:

Borehole Diameter (in.):
Total Depth (ft):

TOC Elev. (ft MSl)

Completion Date: 05/30107
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: Len Mason, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site

Freeport, TX
t-----------------1Drilling Method: Hollow Stem Auger

1--=-----+-------=-----11-----=--------+--------1
Sampling Method: 5 ft. split spoon

(8.1 to 15.0) Slightly silty CLAY, reddish-brown with some gray, very
moist, high plasticity clay, soft becomes mostly gray with some
reddish brown at 12 feet, some decayed vegetation.

::::::::::::: (0.0-3.1) Silty clayey SAND, reddish-brown, dry, - 5-10% low
••••••••••••• plasticity clay, mostly fine-grained sand with some medium-grained,
~~~~~n some root material, subrounded, loose, clay content increasing at
::::::::::::: 2.2 feet to ~ 20-30%, some gravel and shell fragments, becoming

. '~'."":~"'" ",",slightly moist, decayed plant material at 3.0 to 3.1 feet. /
: :·.. ·.·~.M ... :-::.· (3.1 to 4.4) Clayey silty SAND, grayish-brown, slightly moist, -10%
,<>.,ciH, '<<"clay, - 30% silt, - 60% very fine-grained, subrounded sand. /
~...:'."" ~.:'. '.\ (4.4 ~o 5.0) ~L.AY,.darkgray to grayish-black, dry slightly moist,
: .. ' ' :.: :' \medlum plasticity, firm.
..: :SM~S~·.:·· (5.0 to 8.1) Clayey silty SAND, grayish-brown, moist, .... 30% clay
.,.::: :, :. and silt, - 70% subrounded fine-grained sand, some clay lenses
.' .' .., .. '. :. \throughout, becoming saturated at 6 feet, increasingly clayey at 7.1/

feet. .

Lithologic
Description

USCS

4.9/5

0.4

0.3
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0.6

0.3

4.9/5
0.6

Well >
Construction Q E

Diagram 0. E;
Depth
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This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials
(0.0 to 4.5) Casing, 2" sch. 40 PVC
(4.5 to 14.5) Screen, 2" sch. 40 PVC, 0.01 slot

(14.5 to 15.0) End Cap

Annular Materials
(0.0 to 2.0) Portland Cement with 5% bentonite gel
(2.0 to 4.0) Bentonite chips, 3/8"
(4.0 to 15.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NC2B23B

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Tim Jennin s PG
Hollow Stem Auger

5 ft split spoon

Borehole Diameter (in.):

Total De th ft:
Northing:
Easting:

Ground Elev. (ft. MSL):

TOC Elev. ft MSL

12/8.25

40
13554659.58

3154227.19

2.0
2.37

Lithologic
Description

Note: Portland Cement with 5% bentonite gel placed in the
annular space outside ofthe surface casing (0.0 to 15.0 foot
depth interval). /

(35.3 to 40.0) CLAY, reddish-brown with gray mottling, moist,
medium plasticity, very stiff, fat clay.

(15.0 to 17.3) Silty sandy CLAY, gray, moist to locally wet, 
10-15% very fine-grained sand and silt, - 85-90% medium plasticity
la ,ve soft, ve silt wet at 15 to 15.7 feet and at 16.3 feet.

(17.3 to 23.1) Silty CLAY, greenish-gray (olive), moist, < 10% silt,
90% medium plasticity clay, stiff, zone of carbonate nodules at 21.5
and 22.2 feet.

(26.4 to 35.3) Silty sandy CLAY greenish gray with brown mottling,
moist, - 10-20% silt, - 5% fine-grained sand, - 80-90% medium
plasticity clay, very firm, locally fractured, - 2-inch thick lens of
poorly graded, fine-grained, gray sand at 27.8 to 28 feet, becoming
brown to reddish-brown with gray mottling below 30 feet, abundant
carbonate nodules locally from 30 to 32 feet.

(23.1 to 26.4) Silty CLAY, reddish brown with gray mottling, moist, 
20-30% silt, - 70-80% medium plasticity clay, soft and friable .

(0.7 to 12.6) Sandy CLAY with silt, reddish-brown with gray mottling,
moist to locally wet, - 10-20% very fine-grained sand, - 80-90%
medium plasticity clay, firm and locally friable, gray mottling
increasing below 4.5 feet, brown organic matter from 8 to 8.5 feet,
no odor, becoming wet at 10 feet, a few small sand lenses from 12
to 12.6 feet.

\(0.0 to 0.7) Sandy CLAY, dark gray, wet, - 10% fine sand, - 90% /
medium plasticity clay, soft, abundant roots.

USCS

::~:;:::::::C'f;1s~::::::::':: (12.6 to 14.1) Sandy silty CLAY and SAND, gray, wet, - 20-30%
.:;.~: :,-- " ;'..) ..::"'~;" fine-grained sand, - 20-30% silt, - 50% medium plasticity, a few

.-------,"'~~",?,O~y\ oyster shells thin « 0.1") sand interbeds. /
~ L: 14.1 to 15.0) Silty CLAY, reddish-brown with gray mottling, moist, -

0-20% silt, - 80-90% medium lasticit cia ,firm.
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Well >-
Construction Q Ea.. 0.

Diagram S

4

8

o

Depth
(ft)

40

20

36

24

12

16

28

32

PBW
Well Materials
(0.0 to 15.0) Surface Casing, 8" sch. 40 PVC

Annular Materials

(15.0 to 40.0) Portland Cement with 5% bentonite gel

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Lithologic description for 0 to 15 foot depth interval from NC2MW28 boring

This boring log should not be used separately from the original report.



PASTOR, BE:m..ING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND4MW24B

5.7

34

3154749.48

3.5

13554569.19

~2/8.25Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: OS/29/07
Drillinq Company: Master Monitoring Services, Inc.

Field Supervisor: Len Mason PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1------------------1Drilling Method: Hollow Stem Auger

1---"<-------1-------=-------11---=-------+--'------'------'---'-----1
Sampling Method: 5 ft split spoon

Lithologic
Description

(15.6 to 17.0) Poorly graded SAND and sandy CLAY, brown, wet, 
50% very fine-grained sand, - 50% high plasticity clay, very soft. /

(17.0 to 19.0) Sandy CLAY, brown to grayish brown, wet, <5%
fine-grained sand, -95% high plasticity CLAY, soft.

(10.4 to 15.6) Poorly graded SAND with clayey sand, brown, wet, 
80% fine-grained sand, - 20% high plasticity clay, very soft.

(19.0 to 20.5) Silty CLAY with some very fine-grained sand, gray to
brownish-gray, wet, low to medium plasticity, soft. /
(20.5 to 22.5) Silty SAND, brown to brownish-gray, wet, sand is
fine-grained with some medium sized grains, loose. /
(22.5 to 24.0) Grades into a silty CLAY with trace sand, brown to gray
wet, high plasticity, soft. /

(24.0 to 34.0) Slightly silty CLAY with some trace sand, brown to gray,
wet, high plasticity, becoming slightly firm to stiff at 29 feet.

Note: Portland Cement with 5% bentonite gel placed in the annular
space outside of the surface casing (0.0 to 19.0 foot depth interval).

USCS

.. \1 • • .. • •

: It • .,... ,. '" .. . .
· .. : Sp·.".· :
• • • .. .. • • f-

It • \1 •. .. '". . .... ... . .... ,. ...

<<""·'c,,«, ~(o.o to 0.2) Silty SAND, light brown, moist, very fine-grained sand,
, ", ", CJ,:::,,,,, ',", soft. /':,'«.":<,'<" (0.2 to 0.6) Sandy CLAY, dark brown, moist, - 20% very fine-graineQ
,,,',,,,,',,,,~~,.,',,",,,", sand, - 80% medium plasticity clay, sliqhtly firm. II

, " "" " "" ",', \(0.6 to 2.0) Sandy CLAY, dark brown, becomes black below 1.5 feet.
:~::~:::::>~::::::> (2.0 to 4.2) Sandy CLAY, locally black and dark reddish-brown, /
, '" ""G,b-" '"'' "'" becomes hiqhly plastic below - 3.0.
,~<><,,~<:<> (4.2 to 8.2) Sandy CLAY as above, reddish-brown, moist, wet below

",," " "',- ", 5.9 feet, with thin sand interbeds locally.

~~:~~::~~~;~~~:: (8.2 to 10.4) Sandy CLAY, brown, wet, - 40% very fine-grained
" ", ' " ','. sand, - 60% highly plastic clay, soft.

4/5 ::. :..: ..~~: ... :.... :.

"" ~" 'eft \'" \.
0.3

0.8

0.8

0.3

0.1

0.1

0.4

~ ..

Well >'
Construction 0 E

Diagram o..,e;
Depth

(ft)

P
Well Materials Annular MaterialsBW (0.0 to 19.0) Surface Casing, 8" sch. 40 PVC (0.0 to 17.0) Portland Cement with 5% bentonite gel
(0.0 to 21.5) Casing, 2" sch. 40 PVC (17.0 to 20.0) Bentonite chips, 3/8"

Pastor, Behling & Wheeler, LLC (21.5 to 26.5) Screen, 2" sch. 40 PVC, 0.01 slot (20.0 to 27.0) Sand, 20/40 silica
2201 Double Creek Dr., Suite 4004 (26.5 to 27.0) End Cap (27.0 to 34.0) coated bentonite pellets

Round Rock, TX 78664 Litholoaic" for 0 to 19 fnnt deDth interv~1 from Nn4wr~ bnrina

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NG3MW25B

35

4.91

3154968.84

2.2

13555045.25

~2/8.25

Northing:

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):

TOC Elev. (ft MSL)

Lithologic
Description

Completion Date: 05/30/07
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninl:Js, PG

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~Well >' Q).-.

Depth Construction 0 E > ¢=
(ft) 0.. a. 8 ~

Diagram .e Q) --
0::

1-----------------1Drilling Method: Hollow Stem Auger
I--~--.:..--+------=----I----=--------_t_=_-'---"----'---__I

Sampling Method: 5 ft split spoon

(32.0 to 35.0) Silty CLAY, brown with gray mottling, moist, - 90%
medium plasticity clay, very stiff.

Note: Portland Cement with 5% bentonite gel placed outside of the
surface casing (0.0 to 15.0 foot depth interval). /

(0.0 to 0.4) Clayey SAND, brown, moist, - 20% low plasticity fines,
80% fine to medium-grained sand, soft. /

(0.4 to 7.5) Sandy CLAY, gray 0.4 - 1.4 feet becoming reddish browr
with gray mottling below, moist, - 10-20% very fine to fine-grained
sand, - 80-90% medium plasticity clays, firm to soft, few oxidized iron
nodules, becomes saturated below 4 feet.

~
~• . • ---------------------------1
• If. ... .. *.. "it

: • : o. 0" : ". (7.5 to 12.0) Silty clayey SAND, brown, wet, - 20-50% low plasticity
° '. 81'.··.. ° fines, - 70-80% very fine to fine-grained sand, very soft, increasing
••• O'.' : • '•• : clay content below 11 feet, grades into sandy clay at 12 feet.
: ...... f .... • it --1

~~®, (12.0 to 16.3) Sandy CLAY (Cl), grayish brown, wet, -10-20%
" '. ~L ...... , fine-grained sand, - 80% medium plasticity clay, very soft becomes

,------,I~::~::~::~:<::~: reddish-brown at 15 feet.

• O''' ~P: .o. (16.3 to 17.5) SAND, poorly graded, brown to gray, wet, sand is fine
4/4 ~~J :w to medium-grained, poorly graded, with abundant shell fragments (-

•• SF-'.. ... ~ 10%), very soft. /
f---;I" '~>Gl"~':' ': \' (17.5 to 18.4) Sandy CLAY with SAND, brown, wet, - 90% medium..... Sr· .:: \\plasticitv clav, with - 10% fine-qrained sand as thin interbeds. /1

~.~ \1\(18.4 to 19.0) SAND with shell fragment.s. . . . I
2/5 ~~~~~.,'~) (19.0 to 19.6) CLAY, brown, wet, medium plasticity, soft, with -

• • : .: •: : ~ \\5-10% sand lenses. I

·0 ".0 • .. ".': \(19.6 to 21.1) SAND, brown, wet, poorlv qraded, fine-qrained, soft.
1-------11 " ... •••.. ·;"0" (21.1 to 22.7) Interbedded CLAY and SAND, brown, wet, - 50% :;·0· : :o....:. poorly graded, fine-grained sand interbeds, - 50% medium plasticity

5/5 ~ : $~::.o: c::..c=la:...L...!..-V'v-=--e::....:~ry.L......:::Cs--=-o...:....:ft-=--. ~
• • .. I' ., If

: ".::. : ::". (22.7 to 32.0) SAND, brown, wet (flowing), fine-grained, - 30%
f---u.: :•• : :. : .: : medium plasticity clay from 28.5 to 29 feet.

..... ., ....
" • • • $ • •

5/5 "«>~'>~<~><"'..... ''-,,- "C b.,~'"..,~'~"<
' ", .....~,,~ ""
'- ,'-'-''-,-.......'-....,' .......'.....................'-'-

0.1
0.9
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-
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-
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Well Materials Annular MaterialsPBW (0.0 to 15.0) Surface Casing, 8" sch. 40 PVC (0.0 to 13.5) Portland Cement with 5% bentonite gel
(0.0 to 17.0) Casing, 2" sch. 40 PVC (13.5 to 15.5) Bentonite chips, 3/8"

Pastor, Behling & Wheeler, LLC (17.0 to 27.0) Screen, 2" sch. 40 PVC, 0.01 slot (15.5 to 27.5) Sand, 20/40 silica
2201 Double Creek Dr., Suite 4004 (27.0 to 27.5) End Cap

Round Rock, TX 78664 f ithnlnni~ .. fnr n tn 17 fnnt nFmth intFlrv::l1 frnm N~~I\IIW1!=l ~::Ived in from 27!:; tn ~!:; fFlFlt

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: OB26B

NA

3154008.4

1.6

40

8.25

13554963.98

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Total Deoth (ft):

Northing:

TOC Elev. (ft MSL)

Lithologic
Description

(0.0 to 0.8) Silty, sandy, CLAY, dark gray, wet, - 20% silt and very
fine-grained sand, - 80% medium plasticity clay, soft, abundant rootls,
abundant orqanic matter.

(0.8 to 7.5) Sandy CLAY, reddish-brown with gray mottling, moist, 
10% fine sand, - 90% medium plasticity clay, firm, few oxidized iron
nodules.

Completion Date: 05/30/07
DrillinQ Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninas, PG

USCS

(25.8 to 40.0) Silty CLAY, greenish-gray with brown mottling, moist, 
10% silt, - 90% medium plasticity clay, very firm to stiff, few
carbonate nodules, reddish brown below 34 feet, increase in silt from

~
~\.~. 36.5 to 37 feet, - 50% silt, moist.

~~~~ Note: Portland Cement with 5% bentonite gel placed in the annular
~~~~ space outside of the surface casing (0.0 to 17.0 foot depth in tervalj.

------------------------------1

• ::"ll_ • silt decreasing with depth, - 80-90% medium plasticity clay, very firm,
>~~<~'b~~~'<>~ ew carbonaceous nodules. /"<""'" ""'<'" (20.2 to 20.6) Clayey SAND, gray, moist, - 40% low plasticity clay, -/

, "', " ',", 60% fine-qrained sand, firm. /

f-----ll~~~~~~~~~~:~~~:~> (20.6 to 22.9)) Silty CLAY, gray with brown mottling, moist, - 10-20%
" " " " " ',' silt, - 80-90% medium plasticity clay, very firm, a few carbonate I

....., "..... '" .......... .......... .......... nodules.

f----Wl,~~,~,'~~~.,:.,~~,~,"'~~~~~' (22.9 to 25.8) Silty CLAY, reddish brown with gray mottling, moist, -" 10-20% silt, - 80-90% medium plasticity clay, < 5% carbonate I
nodules and seams, locallv fractured, very stiff.

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Well > ~

Depth <l>_

Construction 0 I
>¢::

(ft) a: E o~
Diagram c..

~-B 0::

0 - :. ;~~~;~;~;~;':~ r.:-
- ~. ,~,~,~,~,~,~,~ ~~

2 -
- ... ' ..' ..:'..:'..' ..' ..:'....:'

- ... ' ..' ..:'...:'..' .."..:', ..'- ... ;..;..~..;..;..;..;.....;-

4 - ~ r.,~..~,~,~..~,~,~ ~~-
- .. r.'..' ..:'..:'...' ••:'....' .... ,:'
- .. t't-'..' ..' ..' ..' ...:'...:'......'- .. t't-'..' ..' ..' ...' ..' .."... ....~

6 -
- .. t't-'...' ...' ..' ...' ..' ..I ... ...:'.

- .. r-.'...' ...' ..' ..' ..' ...' ........~
- .. r-."..' ...' ..' ..' ..' ...' ........~- .. r.'...' ...' ..' ..' ...' ..:'........~

8 -
... 'rt-'....' ....' ....' ....' ....' ....' ........~-

- ~ 'rt-'....' ....' ....' ....' ....' ....' ........~
- ... 'rt-'....' ....' ....' ....' ....' ....' ........~
- ~ 'rt-'....' ....' ....' ....' ....' ....' ........~

10 - ~ 'rt-'....' ....' ....' ....' ....' ....' ........~-
~ 'rt-'....' ....' ....' ....' ....' ....' ........~-

- ~ 'rt-'....' ....' ....' ....' ....' ....' ........~
- ~ 'rt-'....' ....' ....' ....' ....' ....' ........~

12 - ~ 'rt-'....' ....' ....' ....' ....'''''''........~-
~ 'rt-'....' ....' ....' ....' ....'''''''........~-

- ~ 'rt-'....' ....' ....' ....' ....' ....' ........~
- ~ 'rt-'....' ....' ....' ....' ....' ....' ........~

14 - ~ 'rt-~....'....'....' ....' ....' ....' ........~
- ~~""" ~..............................-

~~""" "- ... """" .... " ....

- ... ~:":":":": ....:....;........;
16 - ... ~-,,,,,,,...., ....,...., ....,.... ""~

-
~ ~-,~,~,~,~,~,~,~ ""~-

-
.,.~:":....:....:":":....;" ;..-

18 - ~,",",....,",...., ...., .... 0.0- ~,",....,...., ....,...., ...., ....-
~,...., ...., ...., ....,...., ....," 3/3-

- ~,...., ...., ....,...., ...., ....,"

20 - ~,....,...., ...., ....,...., ....," 0.0- ~,...., ....,""'....,...., ....,....
- ~,",...., ...., ....,...., ....,....-

~,",...., ...., ....,...., ....,....-

22 - ~,...., ...., ...., ....,...., ....,....
0.0- 1\0-, ................ " ........

I\o~ , , , , , ,- .... " .... " ............ 5/5- ~~ , , , , "
.... " .... "" ........- ....~"'" ,"" .... " ............

24 - ...~"'" , 0.0- .... "" ................
""~"'" ,- .................... , ....
"""',,- ............................

- "'""',,,........................ "
26 - """, 0.0........................ "- """,- ........................ """",- ........................ """",- ................ " ........ 5/5- """, 0.028 ............................

- """,- ................ " ........""",- ................ " ........""",- ........ , .... " ........
- """, 0.030 ............................

- """,............ " ............- """',,
- .................... , ....

""",- ........ " ........ , ....
""""32 - " .... " ......... , .... 0.0- """"" .... " ........ , ....

- """, 5/5" ............... , ....- """,- .................... , ....

""",
34 - ................ ",,, 0.0""",- ~,',...., ....,",",....,"- ~,...., ....,....,",",....,....-

- ~"'...., ....,",",",....,....

36
- ~,....," ",",...., ....,.....

- ~,",....,",...., ...., ....,....
- ~,....,...., ....,....., ...., ....,"
- r--,...., ...., ...., ...., ....,","-

38 - ~,",....,",....,....,',..... 5/5
- ~,",....,",....,...., ...., ....

- ~, ........................ "
~~"""- " .... ,,, ........ ,,

40 - ~~"'" ,.... " .... " ............- ~~"'" ,............................- .................

t------------------1Drilling Method: Hollow Stem Auger
I----"'-------+------=----I---=---------+-----'----'---"-~--"--'---'-------I

Sampling Method: 5 ft split spoon

PBW
Well Materials
(0.0 to 17.0) Surface Casing, 8" sch. 40 PVC

Annular Materials

(17.0 to 40.0) Portland Cement with 5% bentonite gel

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664 ILitholoaic for 0 to 17 foot deDth intervalloaaed from OMW20 bnrina

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: OMW27B

30

5.45

3154239.25

2.8

13555282.97

~2/8.25

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 05/29/07
Drillinq Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninqs, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1------------------1Drilling Method: Hollow Stem Auger

I---"<------+----------=:::----+-----==--------------j-=--.:..-=--.:..::=-=--=-=----J
Sampling Method: 5 ft split spoon

Depth
(ft)

Well >-
Construction Q E

Diagram c.. 8 USCS Lithologic
Description

/

(1.4 to 10.0) Silty CLAY, reddish-brown, moist, medium plasticity clay,
firm to soft, reddish-brown with gray mottling below 4 feet, becomes
gray with reddish-brown mottling below 5.7 feet, wet below 8.2 feet.

(0.0 to 1.4) Sandy, CLAY, dark brown, moist, - 10-20% very
fine-qrained sand, - 80-90% medium plasticity clays.

(10.0 to 18.8) Sandy silty CLAY, gray, wet, - 10-20% very
fine-grained sand, - 80-90% medium plasticity clay, a few shell
fragments, very soft, shell fragments and sand content increasing by
15 feet, light gray, - 10-20% shell fragments, - 30-40% fine to
medium-grained sand, - 50-60% medium plasticity clay, sand content
decreasing at 17.5 feet, grayish brown, - 5% oyster fragments, - 1O~
very fine-grained sand, - 85% medium plasticity clay, firm.

4.5/5

~~~~~~~~~, \ (18.8 to 19.0) Silty CLAY, gray, moist, - 40-50% silt, - 50-60% low
,--------,f\.._~'*~~~ \plasticity clay, firm. /

~~~~~~' (19.0 to 22.4) Sandy, silty, CLAY with poorly graded SAND, brown,

4/5 ~~'x~~"X~ wet, - 30-40% very fine-grained sand and silt, - 60-70% medium
"""'''' I .. I f, ,,",,'G12<'·o, '-" ,p astlclty cay, so t. /". "\ ". ". '>". (22.4 to 24.0) Silty CLAY, reddish-brown with gray mottling, moist,

1-----11 ~.:. :sP::.·:· medium plasticity, a few carbonate nodules, very firm.
• •• : ,; -:. (24.0 to 26.9) SAND, brown, wet, poorly graded, fine-grained, soft.

~
~',o.:<~'<>~:<> (26.9 to 30.0) CLAY, reddish brown with gray mottling to 27.8, gray''', "'¢(>«: below 27.8, moist, medium plasticity, very firm.

"-''-""-...... ""-""'''-'-'''"'-"-"
'. '. '. '-. '- " Note: Portland Cement with 5% bentonite gel placed in the annular

space outside of the surface casing (0.0 to 19.0 foot depth interval)./

36 -=-
-
-

38 -=-
-

40 =-

PBW
Well Materials Annular Materials
(0.0 to 19.0) Surface Casing, 8" sch. 40 PVC (0.0 to 18.5) Portland Cement with 5% bentonite gel
(0.0 to 24.5) Casing, 2" sch. 40 PVC (18.5 to 23.5) Bentonite chips, 3/8"

Pastor, Behling & Wheeler, LLC (24.5 to 27) Screen, 2" sch. 40 PVC, 0.01 slot (23.5 to 30.0) Sand, 20/40 silica
2201 Double Creek Dr., Suite 4004 (27.0 to 27.5) End Cap

Round Rock, TX 78664 ILitholooic .. for 0 tn 19 fnnt denth interu~llnooedfrom OMW21 hnrino

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NC2MW28

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Tim Jennin s PG
Hollow Stem Auger

5 ft. split spoon

Borehole Diameter (in.):

Total De th ft:
Northing:
Easting:

Ground Elev. (ft. MSL):

TOC Elev. ft MSL

8.25
15
13554651.88
3154233.16

1.8
4.76

Lithologic
Description

(0.7 to 12.6) Sandy CLAY with silt, reddish-brown with gray mottling,
moist to locally wet, - 10-20% very fine-grained sand, - 80-90%
medium plasticity clay, firm and locally friable, gray mottling increasing
below 4.5 feet, brown organic matter from 8 to 8.8 feet, no odor,
becoming wet at 10 feet, a few thin sand lenses from 12 to
12.6 feet.

USCS

I"""~~"""'~ (0.0 to 0.7) Sandy CLAY, dark gray, wet, - 10% fine-grained sand, 
90% medium lasticit cia , soft, abundant roots.

(12.6 to 14.1) Sandy silty CLAY, gray, wet, - 20-30% fine-grained
sand, - 20-30% silt, - 50% medium plasticity clay, very soft, few

1Pt--"~~,-+-"~ 0 ster shells, a few thin < 0.1 11 sand interbeds.
L----''''-'''----''--....:>.........-->........>.......>.....l, (14.1 to 15.0) Silty CLAY, reddish-brown with gray mottling, moist,

10-20% silt, - 80-90% medium lasticit cia ,firm.

Well >-
Construction Q Ea..c..

Diagram .e

o

Depth
(ft)

0.2

2 0.0
5/5

4 0.0

6 0.0

4/5
8 0.0

10 0.0

0.0

12
5/5

14 0.0

16

18

20

22

24

26

28

30

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials
(0.0 to 5.0) Casing, 2" sch. 40 PVC
(5.0 to 14.5) Screen, 2" sch. 40 PVC, 0.01 slot
(14.5 to 15.0) End Cap

Annular Materials
(0.0 to 1.0) Portland Cement with 5% bentonite gel
(1.0 to 4.0) Bentonite chips, 3/8"
(4.0 to 15.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND3MW29

13554733.7

8.25

5.33

3154525.86

2.9

17.5

Easting:

Ground Elev. (ft. MSL):

Northing:

Borehole Diameter (in.):

Total Depth (ft):

TOC Elev. (ft MSl)

Completion Date: 05/31/07
DrillinQ Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninas, PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site

Freeport, TX1-----------------1Drilling Method: Hollow Stem Auger
I----"'--------+-----~----+--~~--------j---=--.:...-=----=--==-=-=-.:...=.....::.-----I

Sampling Method: 5 ft. split spoon

Well >' ~
Construction Q E ~ £

Q..a. 8~
Diagram -3: Q) --

0:::

Lithologic
Description

(7.1 to 12.5) Sandy silty CLAY, brown, wet, ..... 10-20% fine-grained
sand, ..... 30-80% silt, ..... 30-60% medium plasticity clay, soft, wood
fragments and black staining from 8.3 to 8.6 feet, moderate creosote
like odor, local black staining from 10.5 to 12 feet.

(16.6 to 17.5) Silty CLAY, reddish-brown, wet, ..... 10-20% silt, .....
80-90% medium plasticity clay, very soft, no NAPL staining or shee
observed within clav.

(1.8 to 7.1) Silty CLAY, gray to dark gray, wet from 1.8 to 2.6 feet,
moist below 2.6 feet, soft to firm, decaying marsh type vegetation
from 1.8 to 2.6 feet.

USCS

585

4.2

117

276

249

884

527

162

· .. . .... . ..· . . . .... . ..· .. . .... . ..· . . . .... . ..· .. . .... . ..· . . . .... . ..· .. . .... . ..· .. .. .... . ..· .. . ..

Depth
(ft)

o -
-
-
-

2-
-
-
-

4-=
-
-
-
-

6-
-
-
-

8-=
-
-

-

-
10 -

-
-
-

12 ---=-
-
-
-

14 -
-
-
-
-

16 -
-
-
-

18 -=
-
-
-

-
20 -

-
-

-

-
22 -

-
-
-
-

24 -
-
-
-
-

26 -
-
-
-

28 ---=
-
-
-

30 -
-

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials
(0.0 to 7.0) Casing, 2" sch. 40 PVC
(7.0 to 17.0) Screen, 2" sch. 40 PVC, 0.01 slot

(17.0 to 17.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with 5% bentonite gel
(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 17.5) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE3MW30B

35.5

12.5/8.25

6.70

3154741,85
3.5

13554690.78

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):
Northing:

TOC Elev. (ft MSL)

11/26/07

Hollow Stem Auger

5 ft core barrel

Len Mason, PG

Universal Drilling Services
Completion Date:
Drilling Company:
Field Supervisor:

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

1----------------tDrilling Method:
I--"'---------t---------"'--------I------'='----------+-''''---'-''''-'-'---'--'-'-~_______I

Sampling Method:

~. • w •

.. . .

Lithologic
Description

(34.1-35.5) CLAY, gray, moist, high plasticity, firm, fat clay, slight
odor, no NAPL staining or sheen observed within clay.

(2.8-8.0) Sandy CLAY, gray, moist to wet at 4.5 feet, some (- 10%)
sandy lenses, soft, medium-high plasticity, gray with some brown
mottling below 5 feet.

(12.5-17.0) Silty SAND, brown, wet, sand is very fine, - 20% silt,
loose.

(25.0-25.5) Slightly sandy CLAY, gray, moist, - 5-10% very fine
sand, soft, medium-high plasticity, chemical odor.

(0.9-2.8) CLAY, brown, moist, medium plasticity, trace wood
fraqment at 1.8 feet.

(0.0-0.9) Sandy, silty, CLAY, brown with some orange mottling,
moist, - 10-15% very fine sand, - 30% silt, soft, medium to low
\plasticitv.

(20.0-25.0) Silty SAND, brown, wet, sand is very fine, loose,
chemical odor, sheen observed, flowing sand.

(8.0-12.5) Sandy CLAY, brown with gray mottling to 10 feet, brown
below 10 feet, moist, - 20-30% fine sand, very soft, medium
plasticity, becomes wet below 11.2 feet.

(25.5-26.4) Slightly clayey SAND, brown and gray, wet, - 10% fine
1\c1ay layers throughout, sand very fine, slight odor. /
(26.4-26.8) Sandy CLAY, brownish-gray, moist, high plasticity, soft
\to firm. I

(26.8-27.5) Silty SAND with some shell material, gray, wet, sand is
\very fine, - 20% silt, chemical odor. t
(27.5-28.5) Sandy CLAY, gray, moist, - 20-30% fine sand, soft,

I high plasticity, chemical odor, wet gray sand layer with shell
material from 28-28.2 feet.

I (29.5-34.1) SAND, brown to gray, wet, shell material throughout,
fine to medium sand, subrounded to subangular, strong chemical
odor, sheen throughout, locally abundant NAPL visible within sane
from 33.9 to 34.1, soil sample (SBMW30-01) collected from
33.6-34.1 feet..

USCS

2/5

2.5/3

.'. >'SM : .. :'-
1------11 . '.

Well >
Construction Q E

Diagram a.. e
Depth

(ft)

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials Annular Materials

(0.0 to 19.5) Surface Casing, 12" sch. 40 PVC (0.0 to 18.5) Portland Cement with 5% bentonite gel
(0.0 to 25.0) Casing, 2" sch. 40 PVC outside of surface casing
(25.0 to 35.0) Screen, 2" sch. 40 PVC, 0.01 slot (0.0 to 23.0) Bentonite chips, 3/8" inside
(35.0 to 35.5) End Cap surface casing

(23.0 to 35.5) Sand, 16/30 silica

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE4MW31 B

45
3154903.18

6.01

8.0/13.0

13554709.81

3.0

Borehole Diameter (in.):

Total Depth (ft):
Northing:

Easting:

Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

06/13/08
Universal Drilling

Hollow Stem Auger

5 ft. split spoon

Tim Jennings, P.G.
Drilling Company:

Completion Date:

Field Supervisor:

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

I---------------~Drilling Method:
1---=------\--------=-----11---=---------+--------1

Sampling Method:

Lithologic
Description

(20.0-30.0) SAND, poorly graded, brown, wet, very fine-grained to
medium-grained sand with -5% shell fragments at 20.0 to 21.5, very
fine-grained to fine-grained sand with trace shell fragments at 21.5 to 30.0,
firm, trace gray clay.

(16.0-20.0) NO RECOVERY.

(30.0-40.0) NO RECOVERY in flowing sands.

NR

NR

USCS

RD BASE (0.0-0.8) Caliche road base.

1/5

0/5

0/5

-

., if .. •

.. '*.. I:.. ...... .. ".
2.5/5 ".. •• "

(I if :I- • •

.. " .... lit

• • «

1--" ••5'. "
• 8: • .,.. . .
'* • • • '* 8:

2.5/5 : .' • " '.'
I- • • • •• Ii

!I • • ~,

• *' ..

0.4

0.2

. ", " ", ", (6.2-8.5) Silty sandy CLAY, brown with gray mottling, moist to locally wet,
5/5 ,><,~~,>,~ -5 to 10% fine-grained sand, -15 to 20% silt, -70 to 80% high plasticity

,'",'" I ft, :::-:-:ML:..:...: cay, so . /'
--: ~ '.• ' .• '1\ (8.5-9.4) Clayey SILT, grayish-brown, wet, -30 to 40% high plasticity clay,/

- .... SM· . "1 \-60 to 70% silt, soft. /
• " .•. '.' 1\ (9.4-11.3) Silty SAND, grayish-brown to brown, wet, -10 to 30% silt, -70 to/

5/5 .:...:.-. .ML· .. -I \90% fine-qrained sand soft. /
... ----... (11.3-13.4) Sandy clayey SILT, brown, wet, -10 to 20% high plasticity clay)
"",-'" '" '" "1\-20 to 30% fine-grained sand, -50 to 70% silt, very soft. /

r---\,"~Ii"'-',> (13.4-16.0) Sandy CLAY, grayish-brown, wet, -10 to 20% very fine-grained
0.2 "'-. "'-. "'-. "'-,." sand, -80 to 90% hiqh plasticity clay, very soft .

0.2

0.2

0.2

0.3

0.2

$'
o'-EQ..c..

S

Depth
Well

Construction
(ft) Diagram

0 , ", ...' ...' ...' ...'1'-, ......- ", ...'...' ...' ...'1'-, ......", ...'...' ...' ...'- 1'-, ......", ...' ...' ...' ...'1'-, ......", ...'...' ...' ...'- 1'-, ......", ...' ...' ...' ...'1'-, ......
- ", ...' ...' ...' ...'1'-, ......", ...~...:...' ...'5 1'-, ......

- ", "',"'#" ..~1'-, ......", ","'#" .."- 1'-, ......", ",",," .."1'-, ......", ",",," .."- 1'-, ......", ",",," .."1'-, ......
- ", ",",," .."1'-, ......", ",",," .."1'-, ......
- ", ",",," .."1'-, ......",

",",," ..,#10 - 1'-, ......",

~~~:~ ~'
1'-, ......",- 1'-, ......",
1'-, ......

- ",
1'-,

,~~'~" .\.~"~"'~
- 1'-,

1'-, ",......,".. ."'-','" ~- ~,

..., ""'-"'-" "'-",-",,,,
15 - ..., ."'- " ...

-
..., ......,"....'\.'-,

~~, ' ...
- ,:,~~,

-

-

20 -

-

-

-

-

25 -

-

-

-

- ;:;:y:;:;
30 -

-

-

-

-

35 -

-
-

-

-

40 -

-

-
-

45
-

Annular Materials
(0.0-12.0) CemenUBentonite slurry, inside surf. casing
(0.0-16.0) CemenUBentonite slurry, outside surf. casing
(12.0-17.0) 3/8" bentonite chips, inside surf. casing
(17.0-29.7) 16/30 silica sand

Well Materials
(0.0-16.0) Surface Casing, 10" sch. 40 PVC
(0.0-18.0) Casing, 2" sch. 40 PVC
(18.0-28.0) Screen, 2" sch. 40 PVC, 0.01" slot
(28.0-28.3) End Cap

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tcl~12)671~434 F~~12)671~446~~~~~~-~~~-~--~~~~~~~-~----~

This boring log should not be used separately from the oriQinal report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE4MW32C

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

Completion Date:

Drilling Company:
Field Supervisor:
Drilling Method:

06/13/08

Universal Drilling
Tim Jennings, P.G.
Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):
Northing:
Easting:

8.0/13.0/17.5

80
3154802.32
13554653.07

PBW Project No. 1352 Sampling Method: 5 ft. split spoon Ground Elev, (ft. MSL):

TOC Elev. (ft MSL)

3.2
6.31

Depth
(ft)

1--"'---
0.5/5 0. -'Mk-:'= (5.0-10.0) Sandy SILT, brown, wet, -20 to 30% fine-grained sand, -70 to

I-- ••• __ • 80% low plasticity silt.

Lithologic
Description

(0.5-5.0) Sandy CLAY.

(14.4-19.2) SAND, poorly graded, brown, wet, very fine-grained to
fine-grained sand, soft; black, natural organic material locally.

(10.0-14.4) Silty clayey SAND, brown, wet, -10 to 20% medium plasticity
clay in thin «0.5") interbeds, 20 to 30% low plasticity silt, -50 to 80%
fine-grained sand, soft.

(29.0-35.0) Poorly graded SAND and clayey SAND, wet, -10% high
plasticity clay in sand locally, -90% fine-grained to medium-grained sand,
shell fragments throughout.

(20.5-26.2) Sandy CLAY, grayish-brown, wet, -20 to 30% fine-grained
sand, -70 to 80% medium plasticity clay, very soft, barrel filled with
cuttings and slough from inside casing--resulted in poor recovery .

(26.2-29.0) SAND, grades to poorly graded sand, brown, wet, very
fine-grained to fine-grained sand, very soft.

(40.2-41.7) CLAY, gray, wet, high plasticity clay, soft.

(35.0-40.2) SAND, poorly graded, brown, wet, very fine-grained to
fine-grained sand, compact, gray below 39.0.

,(0.0-0.5) Caliche road base, plugged sampler, no recoverv.

. ..

USCS

····SM· ,',.. . . .. . ~

f--'" --

... ....
*' •• *'

.. 41: ••

,," .. S'P"••".. .
Jll:•• : • If •
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.- . .,
• .. 4 I: C

• • \1=

.:·"SP:::
5/5 ...... ..... . . ." ..

.. 41: .. •
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2/5

2.5/5

• II! Ii ... If

• • • • 41: lit

: *" • " 41: .. lit

" .. "~p,." ,.
:I .. If .. 4.. ,. ,.

. e. &II' • • .,. ..

- .... -.

.. " ..
1----. •

o

0.1

0.1

0.2

0.1

0.6

44.1

14.2

0.5

>-o'-E
Q..a.

-e-

Well
Construction

Diagram
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PBW
Well Materials Annular Materials
(0.0-20.0) Surface Casing, 14" sch. 40 PVC (0.0-10.0) Bentonite ehips, inside 10" casing
(0.0-48.8) Surface Casing, 10" sch. 40 PVC (0.0-20.0) Cement/Bentonite slurry, outside 14" casing
(0.0-64.0) Casing, 2" sch. 40 PVC (0.0-48.8) Cement/Bentonite slurry, outside 10" casing

Pastor, Behling & Wheeler, LLC (64.0-74.0) Screen, 2" sch. 40 PVC, 0.01" slot (10.0-58.3) Cement/Bentonite slurry, inside 10" casing
2201 Double Creek Dr., Suite 4004 (74.0-74.3) End Cap (58.3-62.0) 3/8" bentonite chips

Round Rock, TX 78664 (62.0-76.0) 16/30 silica sand

Tcl~12)671~434 F~~1~671~446~~~~~~~~~~~~~~~~(~76_.~~~80~.0~)_C~0~~_ed~be~n_~~~~~~p_e_~~~~~~~~~
This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE4MW32C

3154802.32

8.0/13.0/17.5

13554653.07

3.2
6.31

80

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):

TOC Elev. (ft MSL)

06/13/08

Hollow Stem Auger

5 ft. split spoon

Tim Jennings, P.G.
Universal DrillinQDrillinQ Company:

Completion Date:

Field Supervisor:

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

t-----------------I Drilling Method:
1----=------+---------"'---------11----=-------+-------1

Sampling Method:

-

-

65 -
-

-

-

-

70 -
-

-

-

-

75 - ::::'V ::::
-

~.-

-

~-
80

I: • •

3/5 .....
11: • • .-

•• ·Sp· .: (41.7-45.8) Poorly graded SAND and clayey SAND, gray. wet, -20% high
: .. • .. •• plasticty clay, -80% fine-grained sand.

,-----... .. .."

/
/

Lithologic
Description

(55.0-60.0) Silty CLAY, gray with local red mottling, moist, -5 to 10% silt as
very thin interbeds and lenses, a few silt lenses and thin «0.1') interbeds
at 57.0 to 58.5.

(47.7-55.0) Sandy CLAY, reddish-brown with gray mottling, -5 to 10% very
fine-grained sand, -90 to 95% medium plasticity clay. a few small shell
fragments near top, very stiff and dense.

uses

",>:.elf'~" (45.8-47.1) CLAY, gray, wet, high plasticity clay.
5/5

0.1

9.2

o

0.9

0.2

0.5

0.3

0.3

$'
o'-EQ..c..

-e-

., .... .... ..

Well
Construction

Diagram

-

-

-

-

-

-

-

-

-

-

-

45 -

55 -

60 -

Depth
(ft)

PBW
Well Materials Annular Materials
(0.0-20.0) Surface Casing, 14" sch. 40 PVC (0.0-10.0) Bentonite chips, inside 10" casing
(0.0-48.8) Surface Casing, 10" sch. 40 PVC (0.0-20.0) CemenUBentonite slurry, outside 14" casing
(0.0-64.0) Casing, 2" sch. 40 PVC (0.0-48.8) CemenUBentonite slurry, outside 10" casing

Pastor, Behling & Wheeler, LLC (64.0-74.0) Screen, 2" sch. 40 PVC, 0.01" slot (10.0-58.3) CemenUBentonite slurry, inside 10" casing
2201 Double Creek Dr., Suite 4004 (74.0-74.3) End Cap (58.3-62.0) 3/8" bentonite chips

Round Rock, TX 78664 (62.0-76.0) 16/30 silica sand

Tel (512) 671-3434 F~(512)671-3446 ~~~~~~~~~~~~~~~~(~76-.0~-~80~.0~)-C~o-at-ed-b~e~n-to~~~te~p_e_"e~~~~~~~~
This borinQ IOQ should not be used separately from the oriQinal report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NB4PZ01

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Lithologic
Description

Depth
(ft)

>-o'-Ea.. a.
S

Recovery
(ftlft)

USCS

Completion Date:
Drilling Company:
Field Supervisor:
Drilling Method:
Sampling Method:

07/21/06
Best Drilling Services, Inc.

Len Mason, P.G.

Direct Push
4 ft split spoon

Borehole Diameter (in.):

Total Depth (ft):
Northing:
Easting:

Ground Elev. (ft. MSl):
TOC Elev. (ft MSL):

2
22
13554276.47

3154459.85
2.3

1------1.:.:.:. ·ML.:_:.: -: (13.1 to 18.9) Slightly sandy clayey SILT, brown, and greenish gray, very soft,
... - ... - uncohesive, saturated.

-

-
-

o -

(0.7 to 13.1) CLAY, brown and gray, slightly mottled, soft, medium plasticity,
slightly moist, becoming soft and moist below 5.4; becoming very soft at 6.6;
becoming very moist to saturated at 8.0; becoming mostly greenish-gray with
some brown, moist to very moist, saturated in areas at 9.0.

(18.9 to 22.0) CLAY, gray to olive gray, firm, medium plasticity, slightly moist to
dry, trace gravel.CL

'.' 'S'O/SM :: (0.0 to 0.7) Clayey silty SAND, brown, very fine-grained, subrounded, quartz,
\very low plasticity to uncohesive, dry. /

CL

_... - ...._ ... -

- ... - ...
4/4

2/2

0.5 3.1/4

0.8

0.8 3.6/4

0.9

0.9 3.8/4

0.9

3.7/4

-

-

2-
-
-
-

4--=
-
-
-

6--=
-
-
-

8--=
-
-
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10 --=
-

-

12 --=
-
-
-
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14 -
-
-
-

16 --= 1.3
-

-

18 --= 1.6
-
-
-
-

20 - 1.9
-
-
-
-

22 - 1.7
-
-
-
-

24 -
-
-
-

26 --=
-
-
-
-

28 -
-
-

-

30 -

PBW
Comments:

A temporary piezometer (screened interval 9 - 19 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NC3PZ02

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

3154398.52
2.9

2
28
13554519.81

Ground Elev. ft. MSL :
TOC Elev. (ft MSL):

Borehole Diameter (in.):

Northing:

Easting:

Total De th ft:

Lithologic
Description

Len Mason, P.G.

Best Drilling Services, Inc.

Direct Push
4 ft split spoon

07/21/06

(22.5 to 28.0) CLAY, trace gravel, gray and olive-brown, mottled, reddish-brown
at 26.7 to 27.6, firm, slightly moist to dry, medium plasticity.

(15.9 to 17.0) CLAY, gray, medium plasticity, soft to firm, moist.

(14.6 to 15.9) Clayey SILT, brown and grayish-brown, saturated, very soft,
uncohesive.

(17.0 to 19.3) Silty CLAY, brown and gray, very soft, uncohesive, very moist.

(0.0 to 14.6) Silty CLAY, reddish-brown to brown, soft, low plasticity, slightly
moist; becoming gray and reddish-brown to brown, slightly mottled at 3.0;
becoming greenish-gray and brown, slightly mottled, very soft at 8.0.

(19.3 to 20.0) CLAY, gray, some greenish-gray, soft to firm, medium plasticity,
\slightly moist. /

(20.0 to 22.5) Silty CLAY, brown and gray, very soft, uncohesive, very moist.

USCS

3.9/4

3.6/4

3.6/4

Recovery
(fUft)

4/4

0.6

3.8/4

1.9

2 3.7/4

1.4

1.1 3.8/4

1.7

0.9

1.2

1.5

0.6

>'
0 1

-E
Q.c..

.3:

PBW Project No. 1352

4 0.9

o

2
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8

Depth
(ft)

16

24
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14
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18

28

22

20

26

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Comments:

A temporary piezometer (screened interval 12.5 - 22.5 ft.) was installed adjacent to this location.

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND1 PZ03

This boring log should not be used separately from the original report.

3154263.8
2.2

2

13554945.56
18

TOC Elev. (ft MSL):
Ground Elev. ft. MSL :

Borehole Diameter (in.):

Easting:
Northing:
Total De th ft:

Lithologic
Description

Len Mason, P.G.

Direct Push

Best Drilling Services, Inc.

4 ft split spoon

07/21/06

(1.2 to 15.7) CLAY, brown and gray, slightly mottled, soft to firm, medium
plasticity, slightly moist, very moist at 4.0, some black staining at 10.2, saturated
and very soft at 12.0.

(15.7 to 18.0) CLAY, gray, firm, medium plasticity, dry to slightly moist.

The borehole was plugged with bentonite pellets.

Comments:

A temporary piezometer (screened interval 5.5 - 15.5 ft.) was installed adjacent to this location.

(0.0 to 1.2) Slightly sandy, silty CLAY, brown; very fine-grained, subrounded,
_ quartz sand; firm, medium plasticity, slightly moist.

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Depth >-
0 1 Recovery USCS-E(ft) ll.c. (ftIft)-9:

0

2 6.2 2.9/4

4 10.5

6 8.8 3.7/4

8 25.2

10 12.5 3.9/4

12 44.7

14 24.9 3.9/4

16 17.9

1/2

18 29.3

20

22

24

26

28

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND3PZ04

Comments:

The borehole was plugged with bentonite pellets.

A temporary piezometer (screened interval? - 1? ft.) was installed adjacent to this location.

This boring log should not be used separately from the original report.

2

2.4

20

3154524.94

13554698.81

TOC Elev. (ft MSL):
Ground Elev. (ft. MSl):

Borehole Diameter (in.):

Easting:
Northing:
Total Depth (ft):

Lithologic
Description

Completion Date: 07/21/06
Drilling Company: Best Drilling Services, Inc.

Sampling Method: 4 ft split spoon
Drilling Method: Direct Push

Field Supervisor: Len Mason, P.G.

(1.1 to 4.5) CLAY, gray, some olive-brown, soft to slightly firm, medium
plasticity, slightly moist.

(4.5 to 6.5) Silty CLAY to clayey SILT, brown and gray, mottled, very soft, low
plasticity, very moist to saturated, slight odor.

(6.5 to 17.0) Sandy clayey SILT, brown; very fine-grained, poorly sorted,
subrounded, quartz sand; uncohesive, saturated, odor.

(17.0 to 20.0) CLAY, brown, some gray, very soft, medium plasticity, moist,
odor, becoming greenish-gray, firm to medium plasticity, slightly moist to dry,
trace iron nodules at 19.0.

(0.0 to 1.1) Slightly sandy CLAY, gray, some olive-brown; very fine-grained,
"-'-s_u_b_ro_u_n_d_e_d_sa_n_d----';'-s_o_f-L..t,_lo_W-----L..D_la_s_ti_c_ity"-'-,_s_Ii.....9_h_t1y m_o_is_t_.---------~/

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Depth >
o' Recovery USCS-E(ft) a.. 0. (ftIft)
~
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-
-
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-

_ .... -.... - ...
-
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- _ ... -
- ."ir_'"- ... -- f-- ••• - •••
- .-... -

14 - 166 3.9/4 ..... >C .............-.... " ....- ... -- ... _ ...
- - ... -
- ... _."'.
- - ...-.

16 - 13
... _ ... -

................ " ..._..._...~.
- ... - ... -
- - ....... _.
-
-

18 - 28.1 3.8/4
- CL-

-
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-
-
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-
-
-
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24 -
-
-

-
-

26 -
-
-
-
-

28 -
-
-
-

30 -

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NF1 PZ05

::-SC/sNi<: (6.2 to 8.0) Silty clayey SAND, brown, wet, - 50% medium plasticity fines, 
.. '... : . ". 50% very fine to fine-grained sand, soft.

. .~ . . . .
'>'S'~/S9:: (9.7 to 12.0) Silty clayey SAND, brown, wet, - 20% to 30% high plasticity fines,
. . .... - 70% to 80% very fine to fine-grained sand, soft.

• ·0 ." :.' • t •

13555211

2

2.2

18

3154490.84

TOC Elev. (ft MSL):
Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Easting:

Total Depth (ft):

Lithologic
Description

Completion Date: 08/01/06

Drilling Method: Direct Push

Drilling Company: Best Drilling Services, Inc.

Sampling Method: 4 ft split spoon

Field Supervisor: Tim Jennings, P.G.

(12.0 to 13.4) Silty sandy CLAY, brown, wet, - 30% to 40% very fine-grained
sand and silt, - 60% to 70% high plasticity clay, very soft.

(0.0 to 6.2) Sandy CLAY, dark grayish-brown, moist, - 20% fine-grained sand,
- 80% medium plasticity clay, firm.

(8.0 to 9.7) Silty CLAY, gray to brown, wet, high plasticity, soft.

(13.4 to 16.7) Silty SAND and CLAY, brown, wet, - 20% to 30% high plasticity
fines (thin clay interbeds), - 70% to 80% very fine to fine-grained sand, soft.

(16.7 to 18.0) Interbedded CLAY and SAND, -30% poorly graded sand as thin
« 0.1 inch) beds and - 70% high plasticity clay, top of first confining clay.

CH

CH

4/4

5.8

4.8

3.6

1.2

1.3

1.3

PBW Project No. 1352

>'
o' Recovery USCS-Ea.. a. (ftlft)
~

3.1

1/4

Cl

4.9

3/4

-

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

o -
-

Depth
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22 -
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-
-
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24 -
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26 -=
-
-
-
-

28 -
-
-

-

30 -

PBW
Comments:

A temporary piezometer (screened interval 8 - 18 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NF3PZ06

(0.0 to 4.8) Silty CLAY, dark brown to gray, moist, medium plasticity fines,
abundant roots, firm.

(14.7 to 16.0) Well-graded SAND, brown, wet, very fine to medium-grained
sand with shell fragments.

(13.1 to 14.7) Silty CLAY, brown, moist, high plasticity fines, soft, first confining
clay.

(4.8 to 13.1) Silty sandy CLAY, brown, wet, .... 30% to 40%, fine sand, .... 60% to
70% medium plasticity fines, very soft.

2

16
13554991.77

3154813.75
2.5

TOC Elev. (ft MSL):
Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Easting:
Northing:
Total Depth (ft):

Lithologic
Description

Completion Date: 07/31/06
Drilling Company: Best Drilling Services, Inc.

Sampling Method: 4 ft split spoon
Drilling Method: Direct Push
Field Supervisor: Tim Jennings, P.G.

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Depth >-
0' Recovery USCS-E(ft) a.. 0. (tuft).e
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-
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-
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26 -
-
-
-
-

28 -
-
-
-

30 -

PBW
Comments:

A temporary piezometer (screened interval 3 -13 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SA4PZ07

2

13553911.84

5.4

24

3154746.34

TOC Elev. (ft MSL):
Ground Elev. (ft. MSl):

Borehole Diameter (in.):

Easting:
Northing:
Total Depth (ft):

Lithologic
Description

Completion Date: 07/20/06
Drilling Company: Best Drilling Services, Inc.

Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

Field Supervisor: Len Mason, P.G.

(9.6 to 24.0) Silty CLAY, reddish-brown with some light greenish gray, slightly
mottled, soft, medium plasticity, moist; becoming more greenish-gray with some
reddish brown and trace black at 10.5; becoming reddish-brown at 14.9;
becoming greenish-gray with local areas of reddish-brown, very soft, very moist
at 16.0; becoming dry and firm at 22.6.

CL

CL

USCS

':,' ".SG.">·:: (0.0 to 1.5) Clayey SAND, brown with strong brown, plant material, loose, dry,
.. .':. trace gravel.

, .... ' ,', '. (8.0 to 9.6) Clayey, silty SAND, grayish-brown, some reddish-brown, very
'. ,..~~/~M·.· fine-grained, subrounded, poorly sorted sand, unconsolidated, saturated, sharp
f----.'--~~--'------l"'basalcontact. /

Recovery
(ftlft)

, ,.~~. , ' \(1.5 ~o 2.0) ~il~y CLAY, .brown, ~eddish-brown, some black, slightly mottled, SOlft
'. '.' .' .', . : medium plastiCity, orqanlc matenal at base.

:. :~M/~C: '. (2.0 to 4.1) Clayey silty SAND; brown, grayish-brown, and reddish-brown, trace
r----i-.:....,...,--',--=-'.-=--..'_.......:....:~.--1: mottling, very fine-grained, subrounded, poorly sorted sand, unconsolidated,

\some root material, slightly moist, partially decayed plant material at 4.0. /

(4.1 to 8.0) CLAY, gray, soft to firm, medium plasticity; becomes mottled gray,
greenish gray, and reddish brown at 5.4; becomes very moist at 5.4; saturated,
silty sand lens « 0.1 feet) at 5.4.

0.5 3/4

0.6

0.6 3.5/4

0.6

0.8 3.9/4

0.7

0.6 3.9/4

0.6

0.5 4/4

0.7

0.7 3.9/4

1.1

>-o'-E
0.0.

,3;

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

Depth
(ft)
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-
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PBW
Comments:

A temporary piezometer (screened interval 12 - 22 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets,

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SD3PZ08

2

5.6

28
13554214.87

3154926.63
Ground Elev. (ft. MSl):
TOC Elev. (ft MSL):

Northing:

Borehole Diameter (in.):

Easting:

Total Depth (ft):

Lithologic
Description

Completion Date: 07/20/06

Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Len Mason, P.G.

(2.4 to 4.6) Silty SAND, light brown, sand is fine-grained, subrounded, poorly
sorted, mostly quartz, unconsolidated, slightly moist, becoming silty clay near
base.

(25.5 to 28.0) CLAY, greenish-gray and brown, mottled, firm, medium to high
plasticity, slightly moist.

____'""-(0.::....::.--=-O--=.to-=---=-0.::....::.5"-L.)_G.::....::RA:.....::.......V-"-E=-L=---.:..::w..:..:.ith:....:.......=.sa=-n~d::...:_. /
(0.5 to 2.4) CLAY, brown, greenish-gray and black, slightly mottled, soft,
medium plasticity, slightly moist.

CL

... - ... -

(8.7 to 9.8) Sandy silty CLAY, grayish-brown, soft, low plasticity, moist, some
........~s_a_n_d_s_tn_·n--'"g'-e_rs----'-,_v_e_ry'-th_in--',_s_a_n_d_i_s_v_e ry_f_in_e_-g"""'----ra_in_e_d_a-'-n_d_s_u_bl'i_o_u_n_d_e_d_. ~/

(9.8 to 11.5) CLAY, gray and strong brown, mottled, soft, medium plasticity,
moist.

(4.6 to 8.7) CLAY, dark gray to dark greenish-gray, some reddish-brown,
slightly mottled, soft, medium plasticity, slightly moist, trace root material.
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- ... - unconsolidated, very moist to saturated, becoming saturated at 12.1.

1-- ••• - •• '

1--'" -... (13.7 to 25.5) Slightly clayey, sandy SILT, brown, sand is very fine-grained,
.:. 'Ml::~$C:-:- mostly quartz, unconsolidated, saturated, sand stringers throughout, slightly les

1-------; .•• _... saturated at 21.9.
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Comments:

A temporary piezometer (screened interval 12 - 22 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.
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-fiJGRO
, Job Number 04.1908-0042

CPT ata

CPT Number NG3-CPT1 Location Gulfco Site-Freeport-TX

Operator ALBERT FONSECA Date and T 03-Jun-2008 08:55:23 Cone Number A15F2.5CKEHW1636
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8 - sand to silty sand

• 7 - silty sand to sandy silt1 - sensitive fine grained

2 - organic material

clay

.4 - silty clay to clay

5 - clayey silt to silty clay

• 6 - sandy silt to clayey silt 9 - sand

10 - gravelly sand to sand

.11 - very stiff fine grained ("')

• 12 - sand to clayey sand ("')

Robertson et al. 1986 .., Overconsolidated or Cemented
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Job Number 04.190S-0042

PT ala

CPT Number NC2-CPT3 Location Gulfco Site.Freeport·TX

Operator ALBERT FONSECA Date and T 02;;;....-J.;;..,;u""-n'--=·2:;;.;;.0...;;..OS"--------'1-:..4;;..;;.:0-:.;c4:29 Cone Number A15F2.5CKEHW1636

Client Elevation Water Table __.......::..:O.~OO.::.....:..:.ft _
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S • sand to silty sand

.7· silty sand to sandy silt1· sensitive fine grained

2 • organic material

clay

.4 • silty clay to clay

5· clayey silt to silty clay

.6· sandy silt to clayey silt 9· sand

10· gravelly sand to sand

• 11 - very stiff fine grained (*)

.12· sand to clayey sand (*)

Robertson et a!. 19S6 .. Overconsolidated or Cemented



CPT Data
Gil

Job Number 04.1908-0042 CPT Number OCPT-4 Location Gulfco Site-Freeport-TX

Operator ALBERT FONSECA Date and T 030--J~u=n;;...;:-2::..:.0...;:..08,,--------,1...;:..6:....:;:4.:::..:.;2:24 Cone Number A15F2.5CKEHW1636
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.7- silty sand to sandy silt

8 - sand to silty sand
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2 - organic material

clay

.4 - silty clay to clay

5 - clayey silt to silty clay

• 6 - sandy silt to clayey silt 9 - sand

10 - gravelly sand to sand

• 11 - very stiff fine grained ("')

.12 - sand to clayey sand (*)

Robertson et al. 1986 '" Overconsolidated or Cemented



Job Number 04.1909-0001

P a a

CPT Number-----=..=OCP:......:....::cT5__ Location Gulfco-Freeport-TX

Operator Albert Fonseca Date and Tin 07-Jan-2009 10:20:32 Cone Number F7.5CKEHW2IB0390

Client Pastor, Behling &Wheeler, LLC
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2 - organic material 5 - clayey silt to silty clay 8 - sand to silty sand • 11 - very stiff fine grained (*)

.3- clay • 6 - sandy silt to clayey silt 9 - sand .12 - sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cemented
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GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 1

SITE LOCATION MAP

QUADRANGLE LOCATION

o 1000 2000
PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source:
Base map taken from http://www.tnris.state.tx.us Freeport. Texas 7.5 min.
U.S.G.S. quadrangle, 1974.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 2

EXPLANATION

- Gulfco Marine Maintenance
Site Boundary (approximate)

- - Lot Boundary (approximate)

/
/

Approx. Scale in Feet

PROJECT: 1352

DATE: FEB.,2009

SITE MAP

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

o 125 250 PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 3

MONITORING WELL
LOCATIONS

- Gulfco Marine Maintenance -. Monitoring Well Location -
Site Boundary (approximate) ZoneB

S Monitoring Well Location - A Soil Boring Location -
Zone A ZoneB

@ Temporary Piezometer- ct Monitoring Well Location -
Zone A ZoneC

• Staff Gauge 181 CPT Piezometer Location -
ZoneC

• Previous Monitoring Well
Location [;iii Deep Soil Boring Location

Source of photo: H-GAC, Texas aerial photograph, 2006.
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DATE: FEB., 2009

BY: ZGK

CHECKED: EFP
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PASTOR, BEHLING & WHEELER, LLC
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GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 4

EM SURVEY TRANSECTS
AND DATA

EXPLANATION

T13E-W EM Survey Transect and 10

• Single RD Detection

Source of photo: H-GAC, Texas aerial photograph, 2006.
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Source of photo: H-GAC, Texas aerial photograph, 2006.

Note:
Fish tissue samples collected from
throughout background area.

REVISIONS
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Approx. Scale in Feet

CHECKED: EFP

BY: ZGK
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IWSE29. Sediment Station

IWSW2~ Surface Water Station

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING &WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 5

INTRACOASTAL WATERWAY
BACKGROUND SAMPLE

LOCATIONS

DATE: FEB.,2009

PROJECT: 1352



Source of photo: H-GAC, Texas aerial photograph, 2006.

EXPLANATION

1 Zone 11 Crab/Fish Tissue Sampling
~ - - OJ Zones

12060

Attempted Intracoastal Waterway
Sediment Sample

Gulfco Marine Maintenance
Site Boundary (approximate)

Approx. Scale in Feet
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Sediment Sample
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GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 6

INTRACOASTAL WATERWAY
SITE SAMPLE LOCATIONS

·IWSE36

.IWSE35

PROJECT: 1352 BY: ZGK REVISIONS

DATE: FEB., 2009 CHECKED: EFP

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS
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• IWSE35
12060

/
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Attempted Intracoastal Waterway
Sediment Sample

Approx. Scale in Feet

Intracoastal Waterway
Sediment Sample

Note:
Data Qualifiers: J =Estimated value.
J- =Estimated value - biased low.

Intracoastal Waterway Surface
Water Sample

o
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EXPLANATION

Source of photo: H-GAC, Texas aerial photograph, 2006.

- Gulfco Marine Maintenance
Site Boundary (approximate)

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS
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Chemical Cone.
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Fluorene O.0241J
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4,4'-DDT
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Figure 7

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

INTRACOASTAL WATERWAY
SEDIMENTS

PASTOR, BEHLING & WHEELER, LLC .
CONSULTING ENGINEERS AND SCIENTISTS

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP
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Source of photo: H-GAC, Texas aerial photograph, 2006.

EXPLANATION

- Gulfco Marine Maintenance
Site Boundary (approximate)
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Approx. Scale in Feet

Shallow (0-2 ft) and Deep (4-5 ft)
Soil Sample

Shallow Soil Sample (0-2 ft)
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GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 8

SOUTH AREA
SOIL SAMPLE LOCATIONS

PROJECT: 1352 BY: ZGK REVISIONS

DATE: FEB., 2009 CHECKED: EFP
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CONSULTING ENGINEERS AND SCIENTISTS



EXPLANATION

- - - Background Soil Area
Boundary (per Figure 8
of Field Sampling Plan)

/
/

GULFCO MARINE MAINTE'NANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 9

BACKGROUND SOIL
SAMPLE LOCATIONS

Approx. Scale in Feet
855·1. Approximate Background

Soil Sample Location o 40 80 PROJECT: 1352 BY: ZGK REVISIONS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Note:
Background Area located approximately
2,000 feet east of Gulfco site.

Source of photo:
H-GAC, Texas aerial photograph, 2006.

DATE: FEB., 2009 CHECKED: EFP
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BY: ZGK
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Source of photo: H-GAC, Texas aerial photograph, 2006.
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GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 10

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

SOUTH AREA PHASE 1
PERIMETER SOIL SAMPLES

PROJECT: 1352

Chemical of Interest

Benzo(b)fluoranthene
Benzo(a) yrene

Mercury

Benzo(a)anthracene

Dibenz(a,h)anthracene

Aroclor-1254

Indeno(1,2,3-cd)pyrene
Chemical Cone.
of Interest (mg/Kg)

Benzo(a)pyrene 0.394
Lead 290J
Zinc 942J

Aroclor-1254 0.836

Cone. Cone.
(mg/Kg) (mg/Kg)

Benzo a anthracene 2.2BJ 0-0.5 Benzo(a)anthracene 1.29J

Benzo(a)pyrene 3.6J 0-0.5 Benzo(a)pyrene 1.95J

Benzo(b)f1uoranthene 2.27J 0-0.5 Benzo(b)f1uoranthene 2.05J

Copper 105 0-0.5 Chromium 40.6

Dibenz(a,h)anthracene 0.313 0-0.5 Dibenz(a,h)anthracene 0.347

Indeno(1,2,3-cd) rene 1.39J 0-0.5 Indeno(1,2,3-cd)pyrene 1.44J

Lead 208 0-0.5 Lead 45.8

Zinc 877 1-2 Aroclor-1254 3.42

Benzo(a)anthracene 4.21J 1-2 Benzo(a)anthracene 1.71J
EXPLANATIONBenzo(a)pyrene 4.8BJ 1-2 Benzo(a)pyrene 2.13J

Benzo(b)f1uoranthene 5.34J 1-2 Benzo(b)f1uoranthene 2.76J

Gulfco Marine MaintenanceCopper 73.2 1-2 Chromium 45.6

Dibenz(a,h)anthracene 0.817 1-2 Copper 128 Site Boundary (approximate)
Indeno(1,2,3-cd)pyrene 4.37J 1-2 Dibenz(a,h)anthracene 0.322

Lead 395 1-2 Indeno(1,2,3-cd)pyrene 1.31J • Shallow Soil Sample (0-2 ft)
Zinc 1090 1-2 Lead 702

1-2 Molybdenum 10.4 • Shallow (0-2 ft) and Deep (4-5 ft)
1-2 Zinc 525 Soil Sample

iJ Lot 20 Soil Sample

Note:
Data Qualifiers: J = Estimated value.
J- = Estimated value - biased low.
J+ = Estimated value - biased high.

0.85

11.5

865

207

487

252

412
2.24

3.41J
4.66J

2.41J

0.465

0.177

1.47J

Chemical
of Interest

0.835J
0.60BJ

Benzo(a)pyrene

Zinc
Lead

Chemical
of Interest

Barium
Benzo(a)pyrene
Lead

0-0.5 Zinc

0-0.5 Benzo(a)pyrene

0-0.5 Lead
0-0.5 Dibenz(a,h)anthracene

Zinc

Aroclor-1254

Depth (tl Chemical of Interest
BGS
0-0.5 Aroclor-1254

••

Benzo(b)f1uoranthene

Copper
Dibenz(a,h)anthracene

Benzo(a)anthracene

Zinc

Benzo(b)fluoranthene

Aroclor-1254

Lead
Mercury

Zinc

Benzo(a) yrene

Dibenz(a,h)anthracene

Molybdenum

Benzo(a)pyrene

Copper

Indeno(1,2,3-cd)pyrene

1-2
1-2

1-2
1-2

1-2
1-2

1-2

1-2

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5
0-0.5

0-0.5

0-0.5

Depth (ft
BGS

DATE: FEB., 2009 CHECKED: EFP

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Intracoastal

EXPLANATION

Lot 21 Surface Soil Sample
(0-1 in)

Source of photo:
H-GAC. Texas aerial photograph, 2006.

Approx. Scale in Feet REVISIONSBY: ZGK

CHECKED: EFP

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 11

LEAD CONCENTRATIONS IN LOT
19-20 SURFACE SOIL SAMPLES

PROJECT: 1352

DATE: FEB.. 200910050

/
/

o

n Random Systematic Soil
., Sample (0-2 ft)

A
• Lot 19/20 Surface Soil

Sample (0-1 in)

112.81 Lead Concentration (mg/Kg)

- Gulfco Marine Maintenance
Site Boundary (approximate)

Parcel Boundary (approximate)

• Judgmental Soil Sample (0-2 ft)



Source of photo: H-GAC, Texas aerial photograph, 2006.

REVISIONS

12060

Approx. Scale in Feet

Shallow (0-2 ft) Soil Sample

Shallow (0-2 ft) and Deep (4+ ft)
Soil Sample

BY: ZGK

Geotechnical Soil Boring

CHECKED: EFP

o

Notes:
1. Data Qualifiers: J =Estimated value.

J- =Estimated value, biased low.
2. BGS =below ground surface.

EXPLANATION

/
/

- Gulfco Marine Maintenance
Site Boundary (approximate)

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 12

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

• NORTH AREA SOIL SAMPLES

DATE: FEB., 2009

PROJECT: 1352



REVISIONSBY: ZGK

CHECKED: EFP

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 13

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

• WETLAND SEDIMENT

PROJECT: 1352

DATE: FEB., 2009

Cone.
Chemical of Interest (mg/Kg)

Acenaphthylene O.139J
Dibenz(a,h)anthracene 1.83

EXPLANATION

Gulfco Marine Maintenance
Site Boundary (approximate)

() Sediment Sample Location

Notes:
1. Data Qualifiers: J =Estimated value.

J- =Estimated value, biased low.
J+ = Estimated value, biased high.

2. BGS =below ground surface.

2.83
2.73

O.346J

O.631J
O.241J

Cone.
(mg/Kg)Chemical of Interest

Chrysene

Acenaphthylene
Anthracene
Benzo(a)pyrene

Dibenz(a,h)anthracene

15075

Approx. Scale in Feet

o
Source of photo; H-GAC, Texas aerial photograph, 2006.



REVISIONS

12060

Approx. Scale in Feet

CHECKED: EFP

BY: ZGK

o

Note:
Data Qualifier: J =Estimated value.

/
/

O Wetland Surface Water
Sample Location

- Gulfco Marine Maintenance
Site Boundary (approximate)

EXPLANATION

Source of photo: H-GAC, Texas aerial photograph, 2006.

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 14

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

• WETLAND SURFACE WATER

DATE: FEB., 2009

PROJECT: 1352

Cone.
(mg/L)

O.011J
O.00929J

O,00004J

Chemical of Interest

Dissolved Copper
Acrolein

Total Mercury



Cone.
(mg/Kg)

614

EXPLANATION

- Gulfco Marine Maintenance
Site Boundary (approximate)

o Pond Sediment Sample Location

Notes:
1. All samples from 0-0.5 ft depth interval.
2. Data Qualifier: J =Estimated value.

/'
/

Approx. Scale in Feet

o 60 120

,

ISPSE03 I!!'\;...
Chemical Cone.
of Interest (mg/Kg)
4,4'-00T O.OO157J
Zinc 999

Source of photo: H-GAC, Texas aerial photograph, 2006.

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 15

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

• PONDS SEDIMENT

PROJECT 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Source of photo: H-GAC, Texas aerial photograph, 2006.

REVISIONS

12060

Approx. Scale in Feet

BY: ZGK

CHECKED: EFP

o

/'
/

EXPLANATION

- Gulfco Marine Maintenance
Site Boundary (approximate)

A Pond Surface Water Sample
~ Location

Note:
Data Qualifier: J =Estimated value.

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 16

DETECTED CONCENTRATIONS
EXCEEDING COMPARISON VALUES

• PONDS SURFACE WATER

PROJECT: 1352

DATE: FEB., 2009

1.06
1.29

Cone.
(mg/L)

0.0014J
0.00095J

Chemical of Interest

Dissolved Manganese

Dissolved Silver

Total Manganese
Dissolved Thallium



/'
/

Approx. Scale in Feet

o 125 250
Source of photo: H-GAC, Texas aerial photograph, 2006.----------------Lr__--------------------I

EXPLANATION GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 17

ZONE A
POTENTIOMETRIC SURFACE

OCTOBER 5, 2006
•

Gulfco Marine Maintenance
Site Boundary (approximate)

Monitoring Well Location
Zone A

Previous Monitoring Well
Location

(1.69) Water-Level Elevation
(Ft AMSL) Measured 10/05/06

* Elevation Not Used in Contouring

-1.5- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval =0.5 Ft

PROJECT: 1352 BY: ZGK REVISIONS

• Staff Gauge DATE: FEB., 2009 CHECKED: EFP

Note:
Previous monitoring well and staff gauge measurements
included for reference only and not used to construct
potentiometric surface contours.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250
Source of photo: H-GAC, Texas aerial photograph, 2006.----------------.----------------------1

EXPLANATION GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

- Gulfco Marine Maintenance
Site Boundary (approximate) Figure 18

ZONE A
POTENTIOMETRIC SURFACE

JUNE 6, 2007
•

Monitoring Well Location
Zone A

Previous Monitoring Well
Location

* Elevation Not Used in Contouring

(1.44) Water-Level Elevation
(Ft AMSL) Measured 06/06/07

-1.5- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval =0.5 Ft

PROJECT: 1352 BY: ZGK REVISIONS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Notes:
Previous monitoring well measurements included for reference only and not
used to construct potentiometric surface contours. Water-level elevation at
NB4MW18 not used in contour due to insufficient recovery time from sampling.
Staff gauge measurements not measured on this date.

DATE: FEB., 2009 CHECKED: EFP



Approx. Scale in Feet

o 125 250
Source of photo: H-GAC, Texas aerial photograph, 2006.

EXPLANATION GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 19

ZONE A
POTENTIOMETRIC SURFACE

SEPTEMBER 8, 2007

- Gulfco Marine Maintenance (1.37) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 09/06/07

S Monitoring Well Location * Elevation Not Used in Contouring
Zone A

-2.0- Potentiometric Surface
• Previous Monitoring Well Contour (Ft AMSL)

Location Contour Interval =0.5 Ft

• Staff Gauge

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Note:
Previous monitoring well and staff gauge measurements
included for reference only and not used to construct
potentiometric surface contours.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250
Source of photo: H-GAC, Texas aerial photograph, 2006.---------------,---------------------1

EXPLANATION GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 20

ZONE A
POTENTIOMETRIC SURFACE

NOVEMBER 7, 2007

- Gulfco Marine Maintenance (1.32) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 11107/07

S Monitoring Well Location (NM) Not Measured
Zone A

-1.5- Potentiometric Surface
• Previous Monitoring Well Contour (Ft AMSL)

Location Contour Interval =0.5 Ft

• Staff Gauge

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Note:
Staff gauge measurements included for reference only and
not used to construct potentiometric surface contours.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 21

ZONE A
POTENTIOMETRIC SURFACE

DECEMBER 3, 2007

- Gulfco Marine Maintenance
Site Boundary (approximate)

S Monitoring Well Location
Zone A

• Previous Monitoring Well
Location

• Staff Gauge

(1.52) Water-Level Elevation
(Ft AMSL) Measured 12/03/07

-1.5- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval = 0.5 Ft

PROJECT: 1352 BY: ZGK REVISIONS

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Note:
Staff gauge measurements included for reference only and
not used to construct potentiometric surface contours.

Source of photo: H-GAC, Texas aerial photograph, 2006.

DATE: FEB., 2009 CHECKED: EFP



Approx. Scale in Feet

o 125 250

EXPLANATION

- Gulfco Marine Maintenance
Site Boundary (approximate)

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 22

ZONE A
POTENTIOMETRIC SURFACE

JUNE 17, 2008
REVISIONSBY: ZGKPROJECT: 1352

• Staff Gauge

(1.52) Water-Level Elevation
(Ft AMSL) Measured 06/17/08

-1.5- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval = 0.5 Ft

Monitoring Well Location
Zone A

Previous Monitoring Well
Location•

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Note:
Staff gauge measurements included for reference only and
not used to construct potentiometric surface contours.

Source of photo: H-GAC, Texas aerial photograph, 2006.

DATE: FEB., 2009 CHECKED: EFP



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

- Gulfco Marine Maintenance «0.03) 1,1,1-Trichloroethane (1,1,1-
Site Boundary (approximate) TCA) Concentration (mg/L) Figure 23

1,1,1-TCA CONCENTRATIONS IN
ZONE A MONITORING WELLS

Monitoring Well Location 
Zone A

Temporary Piezometer
Zone A

- 10 - Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA = Not analyzed for this compound.
3. J = Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Temporary Piezometer
Zone A

Figure 24

1,1-DCE CONCENTRATIONS IN
ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

~ Monitoring Well Location -
~ ZoneA

®

(2.35) 1,1-Dichloroethene (1,1-DCE)
Concentration (mg/L)

- 0.7- Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.
3. J =Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 25

1,2,3-TCP CONCENTRATIONS IN
ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

~ Monitoring Well Location -
~ ZoneA

® Temporary Piezometer
Zone A

(3.86J) 1,2,3-Trichloropropane (1,2,3
TCP) Concentration (mglL)

-10 - Concentration Contour (mgll)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.
3. J = Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 26

1,2-DCA CONCENTRATIONS IN
ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

Monitoring Well Location 
Zone A

Temporary Piezometer
Zone A

(1.25) 1,2-Dichloroethane (1 ,2-DCA)
Concentration (mg/L)

- 0.5 - Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are from the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 27

BENZENE CONCENTRATIONS IN
ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

lin. Monitoring Well Location -
~ ZoneA

® Temporary Piezometer
Zone A

(1.25) Benzene Concentration
(mglL)

- 0.1- Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.
3. J =Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 28

CIS-1,2-DCE CONCENTRATIONS
IN ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

~ Monitoring Well Location -
'II' Zone A

® Temporary Piezometer
Zone A

(12.5) Cis-1,2-Dichloroethene (cis-1,2
DCE) Concentration (mg/L)

-7- Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA = Not analyzed for this compound.
3. J =Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING &WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Temporary Piezometer
Zone A

Figure 29

METHYLENE CHLORIDE
CONCENTRATIONS IN

ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

It1 Monitoring Well Location -
~ ZoneA

®

«0.1) Methylene Chloride
Concentration (mglL)

- 0.5 - Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Temporary Piezometer
Zone A

Figure 30

PCE CONCENTRATIONS IN
ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

6:! Monitoring Well Location -
~ ZoneA

®

(7.86J) Tetrachloroethene (PCE)
Concentration (mg/L)

- 0.5 - Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.
3. J = Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING &WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS

Figure 31

TCE CONCENTRATIONS IN
ZONE A MONITORING WELLS

REVISIONSBY: ZGK

CHECKED: EFP

PROJECT: 1352

DATE: FEB., 2009

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA = Not analyzed for this compound.
3. J =Estimated value.

(31.7) Trichloroethene (TCE)
Concentration (mg/L)

- 0.5 - Concentration Contour (mg/L)
Variable Contour Interval

Temporary Piezometer
Zone A

Monitoring Well Location 
Zone A

- Gulfco Marine Maintenance
Site Boundary (approximate)



Approx. Scale in Feet

o 125 250

EXPLANATION
GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Figure 32

VINYL CHLORIDE
CONCENTRATIONS IN

ZONE A MONITORING WELLS

- Gulfco Marine Maintenance
Site Boundary (approximate)

Monitoring Well Location 
Zone A

Temporary Piezometer
Zone A

(1.22) Vinyl Chloride
Concentration (mg/L)

- 0.2 - Concentration Contour (mg/L)
Variable Contour Interval

Notes:
1. Concentrations are for the most recent

sample collected from each location.
2. NA =Not analyzed for this compound.
3. J =Estimated value.

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING &WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

EXPLANATION

- Gulfco Marine Maintenance (1.89) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 06/06/07

Figure 33

ZONE B
POTENTIOMETRIC SURFACE

JUNE 6, 2007
Monitoring Well Location 
Zone B

-2.0- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval =0.1 Ft

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

EXPLANATION

- Gulfco Marine Maintenance (2.29) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 09/06/07

Figure 34

ZONE B
POTENTIOMETRIC SURFACE

SEPTEMBER 6, 2007
Monitoring Well Location 
Zone B

-2.0- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval =0.1 Ft

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING &WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

EXPLANATION

- Gulfco Marine Maintenance (1.92) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 11107/07

Figure 35

ZONE B
POTENTIOMETRIC SURFACE

NOVEMBER 7, 2007
~ Monitoring Well Location 

Zone B
-1.6- Potentiometric Surface

Contour (Ft AMSL)
Contour Interval = 0.2 Ft

PROJECT: 1352

DATE: FEB., 2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

EXPLANATION

- Gulfco Marine Maintenance (2.38) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 12/03/07

Figure 36

ZONE B
POTENTIOMETRIC SURFACE

DECEMBER 3, 2007
Monitoring Well Location 
Zone B

-2.0- Potentiometric Surface
Contour (Ft AMSL)
Contour Interval =0.2 Ft

PROJECT: 1352

DATE: FEB.,2009

BY: ZGK

CHECKED: EFP

REVISIONS

Source of photo: H-GAC, Texas aerial photograph, 2006.

PASTOR, BEHLING & WHEELER, LLC
CONSULTING ENGINEERS AND SCIENTISTS



Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

EXPLANATION
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EXPLANATION

Source of photo: H-GAC, Texas aerial photograph, 2006.

- Gulfco Marine Maintenance (-6.12) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 6/17/08
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EXPLANATION

Source of photo: H-GAC, Texas aerial photograph, 2006.

- Gulfco Marine Maintenance (-6.55) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 7/30108
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Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

EXPLANATION

Source of photo: H-GAC, Texas aerial photograph, 2006.

- Gulfco Marine Maintenance (-3.11) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 9/29/08
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Approx. Scale in Feet

o 125 250

GULFCO MARINE MAINTENANCE
FREEPORT, BRAZORIA COUNTY, TEXAS

Source of photo: H-GAC, Texas aerial photograph, 2006.

- Gulfco Marine Maintenance (-3.11) Water-Level Elevation
Site Boundary (approximate) (Ft AMSL) Measured 1/13/09
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Figure 41
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INTRACOASTAL WATERWAY SEDIMENT BACKGROUND CONCENTRATION
TOLERANCE LIMIT CALCULATIONS



(
APPENDIXB

INTRACOASTAL WATERWAY SEDIMENT-BACKGROUND CONCENTRATION
TOLERANCE LIMIT CALCULATIONS

Tolerance limits were calculated for background metals analytes using the procedure described in
Gibbons,1994. Relevant pages from Gibbons, 1994 describing this procedure are attached. A
step-by-step discussion of these calculations is provided below.

Step 1 - Calculate the Background Mean and Standard Deviation

After confrrming the data were normally distributed, these parameters were calculated for each
background metal using EPA's PRO UCL statistical software package (EPA, 2007). These
parameters are summarized in Table B-1. .

Step 2- Calculate Tolerance Limit

Since the purpose of the tolerance limit is to identify metals concentrations that are higher than
background a one-sided upper tolerance limit was calculated.

As provided in Gibbons, the tolerance limit is calculated from:

TL = mean + K * (std. deviation)

Where K is a factor determined from statistical tables based on the number of samples in the
background data set and the-desired confidence and coverage goals. Consistent with Gibbons,
1994, a 95% confidence level with 95% coverage was used. Based on a background data set of9
samples and these goals, and using Table 4.2 of Gibbons (attached), K was set at 3.032 for all
background data sets. The resultant upper tolerance limits are listed in Table B-1.



TABLE B-1 - BACKGROUND SAMPLE STATISTICS -INTRACOASTAL WATERWAY SEDIMENT

Icompound I
Site-Specific Back2round Values (m~/kg)

Me.an Std. Dev. Upper Tolerance Limit(l)

Aluminum 12,213 6,892 33,110
Antimony 4.02 2.83 12.6
Arsenic 5.81 3.11 15.2
Barium 210 48 354
Beryllium 0.766 0.403 1.99
Boron 27.6 12.8 66.5
Chromium 12.8 6.5 32.6
Cobalt· 6.70 3.17 16.3
Copper 8.14 5.2 23.8
Lead 9.58 3.6 20.5
Lithium 21.4 14.4 65.1
Manganese 331 89 601
Mercury 0.018 0.013 0.0576
Molybdenum 0.24 0.07 0.446
Nickel 14.91 8.11 39.5
Strontium 59.2 22.1 126
Titanium 31.8 10.5 63.6
Vanadium 20.2 9.1 47.9
Zinc (3) 36.04 13.68 77.5

Note:
(1) One-side upper tolerance limit for 95% confidence and 95% coverage for a background data set of 9 samples.
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Attachment B-1

Excerpted Pages from Gibbons, 1994



STATISTICAL METHODS
·FOR GROUNDWATERi·

I MONITORING

Robert D. Gibbons
University of Illinois at Chicago

A WILEY-INTERSCIENCE PUBLICATION
. .

JOHN WILEY & SONS, INC.

New York • Chichester • Brisbane • Toronto • Singapore
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4.2 NORMAL TOLERANCE LIMITS

where 0 is the noncentrality parameter of the nODcentral t-distribution with

(4.4)

(4.3)

(4.2) .
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Pr{(noncentral t with 8 = zvn) :s Kvn} = 1 - a' (4.5)

By selecting a coverage probability P, (4.3) may be solved for r (since n is
known), and by selecting a confidence level P, (4.4) may be solved for u
(since f = n - 1 is known). Two-sided values of K are provideq. in Table 4.1
for n = 4 to 00, 95% confidence and 95% and 99% coverage.

For one-sided tolerance limits i + Ks, we require the factor K which
leads to the statement, "At least a proportion P of the normal population is
less than i + Ks with confidence 1 - a." Owen (1962) deterrninesK by

amd u is a function of f and a and is defined as the (l - a)100% of the
chi-square distribution as

where r is a function of nand P and is detennined from the normal
distribution

which leads to the statement, "At least a proportion P of the normal
population is between i - Ks and i + Ks with confidence 1 - a." Wald
and Wolfowitz (1946) showed that K can be approximated by

allowable, the costly verification stage would not be required. This two-stage
procedure is quite similar to the prediction limit approach described by Davis
and McNichols (987).

Assume that we have available estimates i and s of the mean and standard
deviation based on 11 background observations with degrees of freedom
f = n - 1 from a Donnal distribution. We require the factor K from the
two-sided inteIVal -

since
cated
:, the
:y are
lance
::ould
vings
rer of
llture
one
s). A
b)in
ction
ilure
ithe
were

small
mtion
f, the
t may

with
)f'the
00)%
100%
~an

sand
s and
ms

\

:gulu
5tions
inter
iction
types



86 TOLERANCE INTERVALS

TABLE 4.1 Factors (K) for Constructing Two-Sided T.
Normal Tolerance Limits (i ± Ks) for 95% Confidence N
and 95% and 99% Coverage al

n 95% Coverage 99% Coverage

4 6.370 8.299

5 5.079 6.634

6 4.414 5.775
7 4.007 5.248
8 3.732 .4.891
9 3.532 4.631

10 3.379 4.433

11 3.259 4.277
12 3.169 4.150
13 3.081 4.044
14 3.012 3.955
15 2.954 3.878
16 2.903 3.812
17 2.858 3.754
18 2.819 3.702
19 2.784 3.656
20 2.752 3.615
21 2.773 3.577
22 2.697 3.543
23 2.673 3.512
24 2.651 3.483
25 2.631 3.457
30 2.549 3.350
35 2.490 3.272
40 2.445 3.212

50 2.379 3.126
60 2.333 3.066
80 2.272 2.986

100 2.233 2.934
500 2.070 2.721

!Xl 1.960 2.576

One-sided values of K are provided in Table 4.2 for '. n = 4 to 00, 95%
confidence and 95% and 99% coverage.

To illustrate the differences between tolerance and prediction limits,
Figure 4.1 displays power curves for a 95%· confidence normal prediction

I

1

limit for the
. n = 20, and l

limit and 95q
Figure 4.1 r
comparisons
have expecte
limit that is
95% confide
tion monitor

(4.6)1 Z ( -X
2

)--f exp -- dx=P& -CXl. 2

f = n - 1 degrees of freedom, and z is defined by



limit for the next k = 100 measurements based on a previous sample of
n = 20, and a corresponding 95% confidence 95% coverage normal tolerance
limit and 95% confidence 99% coverage TIonnal tolerance limit. Inspection of
Figure 4.1 reveals that the probability of failing at least one of the 100
comparisons by chance alone is much greater for the tolerance limits which
have expected failure rates of 1% and 5%, respectively, versus the prediction
limit that is designed to include 100% of the next 100 measurements with
95% confidence. Use of these two alternative limits for groundwater detec
tion msmitoring is anything but a "matter of personal preference."

(4.6)

= 4 to 00, 95%

rediction limits,
trInal prediction

NORMAL TOLERANCE LIMITS 87

TABLE 4.2 Factors (K) for Constructing One-Sided
Ice Normal Tolerance Limits (x + Ks) for 95% Confidence

and 95% and 99% Coverage
'f
'I' .

:rage 11 95% Coverage 99% Coverage , ;1·

4 5.144 7.042

'+I .

5 4.2JO 5.749 ;1
6 3.711 5.065 ·T
7 3.401 4.643 :1'

" ,
·:1

8 3.188 4.355 :l
,I·

9 3.032 4.144 d,I,'
10 2.911 3.981 · ~ I: :
11 2.815 3.852 ,I:

"
12 2.736 3.747 · ii' ,

"T13 2.670 3.659 i:·
;

14 2.614 3.585 :If15 2566 3.520 .:-/:
16 2.523 3.463 ~ .i
17 2.486 3.414 I

:!.18 2;453 3.370 : ;119 2.423 3.331 · il'
20 2.396 3.295 l
21 2.371 3.262 'il..

'1.,

22 2.350 3.233 ,I·

23 2.329 3.206 ;\/
,I'

24 2.309 3.181 :1-:
25 2.292 3.158 l30 2.220 3.064

. '

:,:, -

35 2.166 2.994 ,',l" "40 2.126 2.941
50 _ 2.065 2.863

ilt60 2.022 2.807
80 1.965 2.733

100 1.927 2.684
SOD 1.763 2.475

co 1.645 2.326
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APPENDJXC

SOIL BACKGROUND CONCENTRATION TOLERANCE LIMIT CALCULATIONS

Tolerance limits were calculated for background metals analytes using the procedure described in
Gibbons, 1994, and used for background Intracoastal Waterway sediments·in Appendix B. A
step-by-step discussion of these calculations is provided below.

Step 1 - Calculate the Background Mean and Standard Deviation

These parameters were calculated for each background metal using EPA's PRO UCL statistical
software package (EPA, 2007). These parameters are summarized in Table C-l.

Step 2- Calculate Tolerance Limit

Since the purpose of the tolerance limit is to identify metals concentrations that are higher than
background a one-sided upper tolerance limit was calculated.

As provided in Gibbons, the tolerance limit is calculated from:

TL = mean + K * (std. deviation)

Where K is a factor determined from statistical tables based on the number of samples in the
background data set and the desired confidence and coverage goals. Consistent with Gibbons,
1994, a 95% confidence level with 95% coverage was used. Based on a background data set of
10 samples and these goals, and using Table 4.2 of Gibbons (see Appendix B), K was set at 2.911
for all background data sets, except for barium and zinc. The resultant upper tolerance limits are
listed in Table C-l.

In the case of barium, inspectiOll of the background data set (see Table C-2) indicates one value
(1,130 mg/kg) significantly higher than the other nine values (mean of 244 mg/kg), and likely
indicative of anthropogenic sources. Although EPA, 2002 does provide for consideration of
anthropogenic sources not related to the site of interest when making background comparisons,
for conservative purposes and based on discussions with EPA regarding the background zinc. data
(see below), this anomalously high barium concentration was removed from the background data
set prior to calculating the barium tolerance limit. The background barium mean and standard
deviation based on the remaining nine background values are listed in Table G.. 1. These values
along with a K factor based on nine samples were used to calculate the barium tolerance limit in
Table C-L

Similarly for zinc, two values in the background data set (Table C-3) are significantly higher than
the other eight values, although none of the zinc values were identified as outliers by a statistical
test (Dixon's outlier test) using PRO UCL. ·Notwithstanding these fmdings and per discussions
with EPA regarding the spatial distribution of the zinc concentrations within the background area,
the two highest zinc concentrations were removed from the background data set prior to
calculating the zinc tolerance limit. The background zinc mean and standard deviation based on
the remaining eight background values are listed in Table C-l. These values along with a K
factor based on eight samples were used to calculate the zinc tolerance limit in Table C-l.



TABLE C-1 - BACKGROUND SAMPLE STATISTICS - SOIL

!compound I
Site-Specific Background Values (m~1k2)

Mean Std. Dev. Upper Tolerance Limit(l)

Arsenic 3.44 1.79 8.66
Barium(2) 244 72 462
Chromium 15.2 3.0 24.0
Copper 12.1 4.0 23.6
Lead 13.4 1.5 17.9
Lithium 21.i 5.2 36.2
Manganese 377 94 650
Mercury 0.021 0.005 0.035
Molybdenum 0.52 0.07 0.74
Zinc (3) 76.3 64.0 280

Note:
(1) One-side upper tolerance limit for 95% confidence and 95% coverage.
(2) Barium parameters calculated using data set with highest concentration removed.
(3) Zinc parameters calculateq. using data set with two highest concentrations removed.

'{1
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TABLE C-2 - BARIUM CONCENTRATIONS IN BACKGROUND SOIL SAMPLES

I Sample Location I Concentration (mg/kg) I
BSS-l 322

BSS-2 361

BSS-3 237

BSS-4 281

BSS-5 150

BSS-6 -1130

BSS-7 281

BSS-8 215

BSS-9 177
BSS-I0 177
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TABLE C-3 - ZINC CONCENTRATIONS IN BACKGROUND SOIL SAMPLES

Sample Location Concentration (mg/kg)

BSS-l 969

BSS-2 81.2

BSS-3. 77

BSS-4 40.9

BSS-5 36.6

BSS-6 890J

BSS-7 227J

BSS-8 74J

BSS-9 37.1J
BSS-IO 36.8J

Note:
Data qualifier: J = estimated value.

Page 1 of 1
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PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND2MW01

8.25

5.09

17
13554817.58
3154371.56
1.9

Borehole Diameter (in.):

Northing:
Easting:

Ground ~Jev. (ft. MSL):

Total be th ft:

TOC Elev. ft MSL

Lithologic
Description

Com letion Date: 07/21/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~Well '> Q)_

Depth Construction 9 E ~ ~
(ft) Diagram a. §: ~ ......-

"-' 0::

t----------------IOrilling Method: Hollow Stem Auger
t---=------I-----~---+----='-------_t_----__1

Sampling Method: 5 ft continuous core

(0.0 to 4.0) Silty sandy CLAY, brown t6 reddish-brown and gray, 
moist at 0.0 to 1.7. locally wet below 1.7, locally fractured ..

(4.0 to 11.8) Silty CLAY, reddish-brown to gray. moist to locally wet,
medium to high plasticity, firm, locally fractured, wet along fractures.

~~~~~ (11.8 to 12.4) Sandy silty CLAY, reddish-brown, moist to wet, -20%
sand as thin interbeds and lenses, medium lastici silt cia ,finn.

~~~~~

(12.4 to 13.4) Sandy CLAY with oyster shells. -50% high plasticity,
soft.

'--_--L...>.........>..-....>-....>--"-~ (15.0 to 17.0) Sandy CLAY, gray with dark brown staining along
fractures, moist, -10% to 20% fine-grained sand, 80% to 90%
medium to low plasticity clay. very stiff, fractured with brown staining
along fractures, chemical odor. borehole allowed to slough in to
15.5 for well construction.

I---i'--"~~~~ (13.4 to 15.0) Sandy silty CLAY, gray, wet. -50% very fine-grained
to fine rained sand - 50% hi h lastici fines, soft.

17.1

12.6 5/5

13.7

16.8 p/5

19

21.9

26.5 5/5

42.4

2/2
345

5

o

10

15

20

25

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials

(0.0 to 5.0) Casing, 2" sch. 40 PVC

(5.0 to 15.0) Screen,~" sch. 40 PVC, 0.01 slot

(15.0 to 15.5) End Cap

Annular Materials
(0.0 to 2.0) Portland Cement with - 5% bentonite gel

(2.0 to 4.0) Bentonite chips, 3/8"

(4.0 to 15.5) Sand. 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND3MW02·

8.25

3154679.33

3.7

6.41

1'3554692.51

22
Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 07/17/06
DrillinQ Company: Best Drilling Services, Inc.

Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site

Freeport, TX
Io--------------~Drilling Method: Hollow Stem Auger

t--=-----t------=----t--------'o.----------t-----------t
Sampling Method: 5 ft continuous core

Depth
(ft)

Well '>
Construction 9 E

Diagram a. e USCS Lithologic
Description

(14.6 to 21.1) Poorly graded SAND, brown, wet, visible NAPL at
21.0
to 21.1 on top of clay, very fine to fine-grained sand, silt locally, soft,
running sand.

5/5 ..' . .. (11.5 to 14.6) Clayey silty SAND, brown, wet, - 30% to 50%
:.: :SCJ$r.n>·:,~ medium plasticity fines, - 50% to 70% very fine to fine-grained sand,
:: :' :':::. :. ::.:: very soft.

I hilIh~~~~ (0.0 to 0.5) Sandy CLAY, brown, moist, - 30% to 40% fine-grained
1.5/1.5 ,."""'I\sand, - 60% to 70% medium plasticity clay, firm.

(0.5 to 2.0) Sandy CLAY as above, trace black mottling at 2.2,
5/5 ~I\decrease in sand content below 2.0.

~ (2.0 to 7.5) Sandy CLAY as above with local fractures, wet.

5/5 ~~~~.~~ ....
~~yy'~~

m
~l:~~:~~:: (7.5 to 11.5) Sandy CLAY, brown, wet, - 20% to 50% fine-grained

f-----l~::::::~'~~~ sand, - 50% to 80% high plasticity clay.

~:.: ::~~~~~

7.4

_ .

-

-:::::::
....... ::::::::

10 - ~:~...:..~~::.:~: ::::::::.:.:.:.:
- :::::::: 5.4

-

-

-

15 61 • • I.
- .... : .

- 9.9: :: e. eo .0 0 :

• •• • ~•• e••

- . ... ...
5/5 •• • e •- . ..pp. ... . ...

- 315. • • • .0 0 •. .: .....::
20 - 1-----1•• ••• • • ••• :

- 1755 1.5/1.5 : ••: •••
'----_--C>.---"---''\.'\. I~~I'\.''____'\.~ (21.1 to 21.5) Sandy CLAY, brown. moist, - 10% fine-grained sand

- 90% high plasticity clay, firm, borehole drilled to 22.0 farwell
co nstruction.

-

25 -
-

-

-

-

30 -
-

-

-

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials

(0.0 to 11.5) Casing, 2" sch. 40 PVC

(11.5 to 21.5) Screen, 2" sch. 40 PVC, 0.01 slot

(21.5 to 22.0) End Cap

Annular Materials
(0.0 to 5.0) Portland Cement with - 5% bentonite gel

(5.0 to 8.0) Bentonite chips, 3/8"

(8.0 to 22.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND4MW03

6.2

8.25

13554562.67
20

3154758.06

3.2

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total De th ft:

TOC Elev. ft MSL

Lithologic
Description

Com letion Date: 07/17/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

USCS

PBW Project No. ·1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~
D th Well "> Q)--

ep Construction Q E 6~
(ft) Diagram a. E; ~ --

~

1-----------------1Drilling Method: Hollow Stem Auger
t-----~--___lr-----=------t------::-----_t_-~--___t

Sampling Method: 5 ft continuous core

o

5

5/5
1.7

10
0.8

2.4 5/5

2.1
15

2.9
5/5

3.4
20

..............

.......... • "-11"
••• 11.11 .." .
.... 11 11 'Oil
....... II•••••

••• 11.11.11 ••••.......... ..
••••••• 11 •• 'O...............

I~t~

Silty SAND, light brown, moist, very fine-grained sand,

(4.2 to 8.2) Sandy CLAY as above, reddish-brown, moist,wet below
5.9. with thin sand interbeds locally.

(8.2 to 10.4) Sandy CLAY, brown, wet, ,.,. 40 very fine-grained sand,
- 60% highly plastic clay, soft.

(10.4 to 15.6) Poorly graded SAND with clayey sand, brown, wet,
-80% fine-grained sandi - 20% high plasticity clay, very soft.

(15.6 to 17.0) Poorly graded SAND and sandy CLAY, brown, wet,
-50% ve fine rained sand, - 50% hi h lastici cia, ve soft.

(17.0 to 20.0) Sandy CLAV, brown to grayish brown, wet, <5%
fine-grained sand, -95% high plasticity CLAY, soft, borehol~ allowed
to slough to 18.0 for well construction.

25

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock. TX 78664

Well Materials

(0.0 to 7.5) Casing, 2" sch. 40 PVC

(7.5 to 17.5) Screen, 2" sch. 40 PVC, 0.01 slot

(17.5 to 18.0) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 18.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE1MW04

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Com letion Date: 07/21/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total De th ft:
Northing:
Easting:

8.25
17
13555097.66

3154385.63

PBW Project No. 1352 Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL):

TOC Elev. ft MSL

2.1

4.9

Lithologic
Description

(0.0 to 5.0) Sandy CLAY, dark gray to reddish-brown, moist, ..... 10%
to 20% fine-grained sand .... 80% to 90% medium to low plasticity
clay. very stiff.

(5.0 to 8.2) Sandy silty CLAY, gray to brown, wet, - 20% to 40%
fine-grained sand and silt, 60% - 80% medium to high plasticity clay,
soft.

(10.0 to 15.0) Silty sandy CLAY, reddish-brown to gray, wet,"" 20%
to 40% silt and very fine-grained sand, ... 60% to 80% high plasticity
clay, very soft, oyster shells at 11.8 to 12.2.

2/2

(8.2 -10.0) Silty clayey SAND, brown to gray, wet, -50% high
plasticity silt and clay, - 50% very fine-grained to fine-grained sand,

I-----k-...".---.~~~"-f:.;..;irm..:..:.:..... ---'

20.9

1
5/5

1.1

1.1

0.7
4.5/5

5

Well >'
.~

Depth CD..-
Construction o' ~~ USCS-E(ft) " Diagram a.c.

~---e: 0::

0 19

28.2 5/5

10

15

20

25

30

PBW
Pastor, Behling & Wbeeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials

(0.0 to 6.5) Casing, 211 sch. 40 PVC

(6.5 to 16.5) Screen, 2" sch. 40 PVC, 0.01 slot

(16.5 to 17.0) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0"to 17.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE3MW05

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

CompletIon Date: 07/21/06
Drillina Company: 8est Drilling Services, Inc.
Field Supervisor: Tim Jennings, P,G.

Borehole Diameter (In.):
Total Deeth (ft):

Northing:
Easting:
Ground Elev. (ft. MSL):

TOC Elev, (ft MSU

8.25
22
13554868.05

3154789.25
3.3
6.53

Well $' ~
Depth ..... I >Q) Q'

Construction !::::! E -
(ft) Diagram a..B ~ ~

0::

USCS Lithologic
Description

o

(3.7 to 10.0) Silty SAND, brown, wet, - 30% to 40% fines, - 60% to
70% very fine to fine-grained sand, soft, black sludge-like material
from groundwater in redUcing environment, debris blocking core
barrel causing poor recovery, large anchor rope around augers
when pulled-likely reason for poor recovery.

(10.0 to 15.0) Silty clayey SAND, brown. wet, - 40% to 50%
medium to high plasticity fines, - 50% to 60% very fine to
fine-grained sand.

: I, • ". " ", " •
''', ". I'

II t .•

, .· ...' .....

~:: '~~J~·ci,::....... ' ... : .'. : ..... :. '· .. ~ .: .: ..
"I' ,.

4/5

1/5

3/5

3/5

2/2

,~~~'~~lI~'~':\.~ (0.0 to 0.6) SAND and CLAY, brown, moist, - 50% medium Plasticity'!

~
~"'\1\c1av. 50% medium-Qrained sand.

~
...."",'\: (0.6 to 2.3) Sandy CLAY, brown, wet, - 30% fine to coarse-grained

'"'" I\sand, - 70% medium plasticitv c1avs. verY soft. I
\.'\ . ,(2.3 to 3.7) Silty sandy CLAY, gray to black, moist, -10% to 20% silt
. :':':', '. 'i\and fine-Qrained sand - 80% to 90% medium plasticltv clav, firm, /
.... '1' •

t-----j ....• "..... " .',' .
~ :'~':s:~""',:~::
:'::" :. :::.
.' : .

~~~\.\;.~ (15.0 to 16.5) Silty clayey SAND as above with. thin interbedded
~~~~~~':\:':\.:)\:~~~ CLAY locally, due to poor recovery very little clay observed, first
o 0

0
0
0

: 0 : 00 \ :'confining" clay interpreted at .... 15.5 to 16.5 with the "lower sand" /
I' 0 • 0.. I \below"" 16.5. .

~: "0::.00:. (16.5 to·20.0) Poorly graded SAND with CLAY, brown, wet, very fine
: : .Sp· :. to fine-grained sand, very "soupy.1I

1----1 •• • ••0•· 'I: (20.0 to 22,0) Poorly graded SAND, brown, wet, very fine to
• ~ • : .' •• medium-grained sand.

o 0 0 I· • Notes:
1. Hydrocarbon-like sheen on water in borehole, but no visible /
chemical or hYdrocarbon observed in core at any depth.

o

o

o

o

o

o

0.4

-
-

", ,"',,.., ..,.. t-,",","
- I~I~~ , ...., ...., ...

=~ ~-t:\.. ~
5-

-

-
-
-

10 -
-
-
-

-

15~::1

20~1
-~

25 -
-
-
-
-

30 -
-
-
-

Annular Materials
(0.0 to 2.0) Portland Cement with - 5% bentonite gel

(2.o.to 4.0) Bentonite chips, 3/8"

(4.0 to 16.0) Sand, 20/40 silica

(16.0 to 22.0) Bentonite chips, 3/8"

Well Materials

(0.0 to 5.5) CasIng, 211 sch. 40 PVC

(5.5 to 15.5) Screen, 2" sch. 40 PVC. 0.01 slot

(15.5 to 16.0) End Cap
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NF2MW06

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: 07/31/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):
Total Depth (ft):

Northing:
Easting:

8.25
20
13555117.77
3154650.46

PBW Project No. 1352 Sampling Method: 5 ft continuous core Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

2.2

5.35

Well $' ~
Depth Construction Q E ~ ~

(ft) Diagram a. B ~ ......,
~

USCS Lithologic
Description

o

(9.8 to 13.9) Poorly graded SAND and silty SAND, brown, wet, ... 20%
to 30% low plasticity fines, .... 70% to 80% very fine to fine-grained
sand.

(5.2 to 9.8) Silty sandy CLAY and clayey silty SAND, gray to brown,
wet, - 40% to 50% very fine-grained sand, - 50% to 60% medium
plasticity clay and silt, soft to slightly firm.

~
~~ (0.0 to 0.7) Sandy CLAY, brown, moist, - 20% fine-grained sand, ... /
~ '\80% medium plastlcitv c1av, firm, abundant roots.

~ (0.7 to 5.2) Silty CLAY, gray to brown, moist, medium plasticity, firm.

~~~

~~
~~'mi":'~"~"~"~"~~:~",." .."., .., ...,,~~
~~~1::·::·::·::·::,~~~~., .

>:" ~H;- '\: (13.9 to 14.5) Silty CLAY, brown, moist to wet, high plasticity fines,
~;~;~;~;~;~;~;~;~;~I\verv soft /

m~~~~~m~~ (14.5 to 16.3) Silty SAND and poorly graded SAND, brown, gray
,,""'-~\.."'"""1\ below 15.6, very fine to fine-grained sand with - 10% to 20%"silt /
\.'\.'\.~~'\.1 \above 15.6, moderate chemical odorwhere gray. .'
~Ia---.:••"-ai'-.~.r.~: (16.3 to 17.9) Sandy CLAY, reddish-brown, moist (wet on thin sand /

• • Spa 't' interbeds), - 80% to 90% hiQh plasticitv clav, soft, firm at 17.2 to 17.~... .. .
• • a .' (17.9 to 20.0) Poorly graded sand, brown, wet, very fine to /

fine-Qrained sand, soft.
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' ...' ...'.... ... ......
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Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/811

(5.0 to 16.5.0) Sand, 20/40 silfca

Well Materials

·PBW (0.0 to 6.0) Casing, 2" sch. 40 PVC

. (6.0 to 16.0) Screen, 2" sch. 40 PVC, 0.01 slot
Pastor, BehliJ:Ig & Wheeler, LLC
2201 Double Creek Dr., Suite 4004 (16.0 to 16.5) End Cap

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446 This boring log should not be used separately from the original report.



PASTOR, BEHLJNG & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SB4MW07

8.25

7.57

3154818.19

4.6

13554065.21
20

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total De th ft:

TOC Elev. ft MSL
PBW Project No. 1352

Gulfco Marine Maintenance Com letion Date: 07/20/06
Superfund Site Drillin Com an : Best Drilling Services, Inc.
Freeport, TX - Field Su ervisor: Tim Jennings; P.G..

1---------....;",.--------1Drilling Method: Hollow Stem Auger
I--~--:....--+-----~---I-----=:.....-_-----j...::.....:..=...:.=..:.-=...;..;...:::---I

Sampling Method: 5 ft continuous core

Well '> ~Depth 0 I ID.-
(ft) Construction 0:: E Ej ~

Di_agram 2: g"-'
........ 0::

USCS Lithologic
Description

(0.0 to 4.0) FILL, sand, gravel, and clay, black-stained sand and
gravel at 3.0 to 4.0 with moderate hydrocarbon odor.

(5.0 to 11.0) CLAY,· reddish-brown to gray, moist, medium plasticity,
becomes silty clay below - 10.0.

(11.0 to 18.9) Silty sandy CLAY, gray to brown, wet, -10 to 20 %
. fine-grained sand, - 80% to 90% high plasticity clay, soft.

4/5

(18.9 to 20.0) Silty CLAY, gray, moist, low to medium plasticity clay
'---_--L--"---"~~~ and silt, ve stiff, first confinin la er.

1.3

7.9 5/5

5.9

5.2

6.1 5/5

8.1
8.1

1.8 5/5

2
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o
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10
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30

PBW
Pastor, Behling & Wheeler,LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials

(0.0 to 9.5) Casing, 2" sch. 40 PVC

(9.5 to 19.5) Screen, 2" sch. 40 PVC, 0.01 slot

(19.5 to 20.0) End Cap

Annular Materials
(0.0 to 6.0) Portland Cement with - 5% bentonite gel
(6.0 to B.O) Bentonite chips, 3/811

(8.0 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SE1 MW08

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Com letion Date: 07/19/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total De th ft:
Northing:
Easting:

8.25
20
13554391.06

3154820.14

PBW Project No. 1352

Well '> ~Depth 0 I ill.-
Construction - E ~ ~

(ft) Diagram a.,e; ~ ---
0::

Sampling Method: 5 ft continuous core

USCS

Ground Elev. (ft. MSL):

TOC Elev. ft MSL

Lithologic
Description

4.4

7.54

..................... ..-
5/5 nm~M~~~m (16.6 to 18.6) Silty Clayey SAND, brown, wet, - 50% high plasticity

~~~~~~~~~~~~~~~~~~,~~ fines, - 50% fine-grained sand. soft.

ravel, and cia , hard.

(0.8 to 8.4) Sandy CLAY, brown to reddish-brown, moist, - 20%
fine-grained sand and carbonate nodules, - 80% medium plasticity
clay. firm to stiff. possible fill at 0.8 to 4.0.

(11.7 to 16.6) Silty SAND. brown, wet, -20% to 30% fines, -70% to
80% very fine to fine-grained sand, soft.

(18.6 to 20.0) Silty CLAY, brown to dark grayish-brown, moist, high
lasticit fines, firm, first confinin CIa.

~ ~ ~~~ ~ ,~~~~~ ~ ~~:;:~,~,

f;~;~;f;~;f;f;f;~;~~~ (8.4 to 11.7) Silty clayey SAND, brown to gray. moist, wet below-
IWHH~~~~I~~~~ 9.0, - 50% high plasticity fines. - 50% very fine to fine-grained sand:
~~~~~~~~~~~~~~~~~:,~, soft.
~ ~ ~ ~ ~ ~~ ~ ~ ~~~ ~ :~~, ~,~,

:>.?;:~~" ~~'.::::
1-----1'.: : :..>:<._~,::: :'

.... . . .....

5

3.4 5/5

0.3

3.3

5/5

2.7

2.3

1.3
5/5

o

5

10

15
3

3.5

:~ :~ :
1.9

20

25

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials

(0.0 to 8.5) Casing, 2" sch. 40 PVC

(8.5 to 18.5) Screen. 2" sch. 40 PVC, 0.01 slot

(18.5 to 19.0) End Cap

Annular Materials
(0.0 to 4.0) Portland Cement with - 5% bentonite gel

(4.0 to 6.5) Bentonite chips, 3/8"

(6.5 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SE6MW09

3155180.49

4.7

8.25
20
13554149.98

7.66

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

TOC EJev. (ft MSL)

Lithologic
Description

Completion Date: 07/20106
Drillinq Company: Best Drilling Services, Inc.

Field Supervisor: Tim Jennings, P.G.

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
- Freeport, TX

~o th Well '>.' Q) .-

ep Construction Q E ~ ~
(ft) Diagram a...e; ~ --

t-----------------IDrilling Method: Hollow Stem Auger
~.;";,.;..,;,,,~..:...::.....:...:...;.....-+-----~---f__--=------+_=_.::....:....:.~:....:....:...-_t

Sampling Method: 5 ft continuous core

(0.0 to 2.4) FILL, sand, gravel, and clay, brown, moist to dry, very
hard, abundant roots.

(2.4 to 5.2) Poorly graded SAND, dark brown, moist, trace black
staining at 2.4 to 2.6, fine-grained sand, soft.

(5.2 to 9.5) Silty CLAY, brown, moist, medium plasticity fines, stiff,
increased moisture and softer below 8.0.

.~:/:/:':='.<::'. (13.0 to 17.9) Silty SAND, poorly graded sand, interbedded, brown,
:'": ~~~.~~M.:·.:.:::: wet,"" 20% to 40% high plasticity fines, ,... 60% to 80% very fine to
.' .' fine-grained sand, very soft.

:: 8M/S.C:-> (17.9 to 19.4) Silty clayey SAND, brown, wet,"" 50% high plasticity
.. '. . . fines,"" 50% very fine to fine-grained sand and sand interbeds, soft.

"" "" 'C~ "" "" (19.4 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines,
very firm.

.. ':. ·sc:, (9.5 to 13.0) Silty clayey SAND, brown, wet, ,... 40 to 50% high
: ..8Ml -'.': plasticity fines, ,... 50% to 60% very fine to fine-grained sand, soft.

• oO ~ :.:••• : : : • : '".. . ...

~~3.5/5 J-:• ...L.•..:...:.~•.£..~• ...!.....-"-'.::...j.--------------------------. . . .. . ... ' .
• • Sf!. • ..... . '. . ..: .-.. ....

6.3

1.5 5/5

1.7

1.9

1.8 5/5

1.8

1.8

2.2 5/5

2.8

20.1

0 ~~;~~;.
l...., ....~-...,........... ,
,~"- ~~,....,..., ....... , "\,
,~"

~~,....,.., "'I~','
,,~,..,.., ..... , '\,

- ,~"
,~,....,..., ..., ...rt1..."'....

,~,....,.." ..,..~"':,...
- ,....,...,.., ...., ....rt1....,....

,~,~,~". ....,....til'.,.....
- ,~'....' ..'. ~'~r#~'~
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Thi5; horina loa 5;hould not hI=! IJ~l=!rl ~1=!n:::m=ltAlv frnm thA nrinin~1 rAnnrt

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 9.5) Casing, 2" sch. 40 PVC

(9.5 to 19.5) Screen, 2" sch. 40 PVC, 0.01 slot

(19.5 to 20.0) End Cap

Annular Materials
(0.0 to 6.0) Portland Cement with - 5% bentonite gel

(6.0 to 7.9) Bentonite chips, 3/8"

(7.9 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SFSMW10

3155154.1
5

13554284.4

8.25
20

8.01

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 07/20/06
Drilling Company: Best Drilling Services, Inc.

Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

t----------------IDrilling Method: Hollow Stem Auger
I-->=<-----f-------=-------f------=:.-.-------j----------t
Sampling Method: 5 ft continuous core

Depth
(ft)

Well >' C:'
Construction 9 E ~ e-o. o~

Diagram ~ ~ --
~

USCS Lithologic
Description

(0.0 to 1.3) Silty clayey SAND, brown, moist, - 50% low plasticity
fines, ,... 50% fine-grained sand, finn, abundant roots.
(1.3 to 2.5) Silty CLAY, "brown to gray, moist, low plasticity fines, stiff.

(5.0 to 8.6) Silty sandy CLAY, reddish brown, moist, ,... 10% to 20%
fine-grained sand and silt, ,... 80% to 90% medium plasticity clay,
finn, stiff.

(2.5 to 5.0) Silty SAND, brown to black, moist, ,... 40% low plasticity
fines, ,... 60% fine-grained sand, black staining has slight
hyd rocarbon odor.

(10.5 to 15.0) Interbedded silty SAND, sandy SILT, and silty clayey
SAND, brown, wet, -40% to 60% high plasticity fines as interbeds, ,...
40 to 60% very fine-grained sand, soft.

(18.2 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines,
soft, first confining clay.

(15.0 to 18.2) Silty SAND, brown, wet, - 40% medium plasticity silt,
-60% very fine to fine-grained sand, soft.

..
'·-:"SM:": ..... " ..

.. • '" .', too .. I,' .: : '"'," ..

...... " .... I

" ......
' .. "" .. "

" .... " ......'., . SM' .•.•
' ",'. t.

".... .

:...:'SM.·IS~q::·.~ (8.6 to 10.5) Silty clayey SAND, brown, moist, - 50% high plasticity
.. '. fines, ,... 50% very fine-grained sand, very soft.
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1.7 5/5

1.7

1.7

1.5
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This borino loa should not be used seoaratelv from the oriainal reoort.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 9.0) Casing, 2" sch, 40 PVC

(9.0 to 19.0) Screen, 2" sch. 40 PVC, 0.01 slot

(19.0 to 19.5) End Cap

Annular Materials
(0.0 to S.O) Portland Cement with - 5% bentonite gel

(5.0 to 7.0) Bentonite chips, 3/8"

(7.0 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SF6MW11

20
8.25

13554215.04

3155265.88

5 -
8.11

Borehole Diameter (in.):

Total De th ft:
Northing:
Easting:

Ground Elev. (ft. MSL):

TOC Elev. ft MSL

Lithologic
Description

Com letion Date: 07/20/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~

D th Well ~ Q) .-

. ep Construction Q E ~ i:t=
(ft) Diagram a. ~ ~ ~

0::

t----------------I Drilling Method: Hollow Stem Auger
1---""-----f------=-----f-----=~----_+_'::....:.....:....::c=.:....:....;..:;.~___1

Sampling Method: 5 ft continuous core

(0.0 to 2.5) FILL, sandy clay with gravel and oyster shells, dark
brown, moist, - 20% to 30% fine-grained sand, moist, - 20% to 30%
fine-grained sand, - 15% gravel and oyster shells, - 70% to 80%
low lasticit cia ,ve stiff.

(2.5 to 9.5) Silty CLAY, grayish-brown, moist, -10% silt and very
fine-grained sand, - 90% medium plasticity clay, very stiff, firm
below 8.5, few oyster shell fragments and carbonate nodules.

(9.5 to 13.3) Sandy silty CLAY and SAND, brown, wet, - 40% very
fine to fine-grained sand, a few thin interbeds, - 60% high plasticity
fines, soft.

(13.3 to 18.0) Silty SAND, brown, wet, -30% to 40% fines) - 60% to
70% very fine to fine-grained sand, soft.

(18.0 to 20.0) Silty sandy CLAY, brown, moist, - 10% to 20%
fine-grained sand and silt, - 80% to 90% medium plasticity clay, firm.

0
.0.1 8~1.6
1.5 3/5

5
1.6

1.4 5/5

10
1.9

1.7 5/5

15 ~ .. '.~l\iI:

1.8 5/5

20

25

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tp.l (,,\1?) tl71-~A.~4 F~y (,,\1?) tl71-~4A.tl

Well Materials

(0.0 to 8.0) Casing, 2" sch. 40 PVC

(8.0 to 18.0) Screen, 2" sch. 40 PVC, 0.01 slot

(1 B.O to 1B.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with - 5% bentonite gel

(.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 20.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SF7MW12

8.25

7.96

3155304.07

4.7

13554105.36
20

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 07/20/06
Drilling Company: Best Drilling Services, Inc.

Field Supervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

t----------------IDrilling Method: Hollow Stem Auger
1---=---------1f------=------I-----=:......------I--'~-'---'----'--____I

Sampling Method: 5 ft continuous core

Well >' ~
Depth Construction Q E ~ ~

(ft) Diagram a. §: ~ .......
....... c::

USCS Lithologic
Description

(5.0 to 10.0) Silty sandy CLAY, dark brown to gray, moist, -5% to
10% very fine-grained sand and silt, .... 90% to 95% medium plasticity
clay, stiff.

(14.5 to 18.0) Poorly graded SAND with silt, brown, wet, < 10% low
plasticity fines, > 90% very fine to fine-grained sand, very soft.

(10.0 to 14.5) Silty SAND and clayey SAND, grayish-brown and
'. ·.s-Mise::· brown, wet, .... 30% high plasticity clay as clayey sand interbeds, ....... , . -...
;/" ;:(:.:. ::::.: 20% low plasticity silt, - 50% very fine to fine-grained sand, soft.

5/5

5/5

.. -.

2.5/5~
~

:..:<></~<><./>< (0.0 to 1.0) FILL, poorly graded SAND, brown, moist, very fine to
,.<:,.</<~..<,.<,.~ ..;: "fine-grained sand.

4/5 0~~ (1.0 to 5.0) FILL, sand, clay, gravel and shells, stiff, dark brown to
"":"<.:,<><><;1<';<, black with moderate chemical odor locally near 2.0 to 3.0.

>~<~~":>:>~:.(

~~SPJSMi.S~~~ (18.0 to 19.0) Interbedded, poorly graded SAND and silty clayey
~~~~~I\~AND, ~rown, wet, .... 50% low plasticity fines, .... 50% very fine to

'---------'-....>........;>........>...-->...-~: \flne-Qralned sand, soft. .
(19.0 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines
very firm, first confinina claV.

1---1-... .. ·.. .. ... •. a. ~ .•..
• • • 51?· • ~. . .. ..

II •• ". ... ....
II • • • • • •. .

1.9

1'.8
2.6

1.6

1.9

1.7

21.4

-

-

- :;::::: :.;.:-:

-

10 -
-

-

-

-

15 -
-

-

- ....

-

-

25 -
-

-

-

-

30 -
-

-

-

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 8.5) Casing, 2" sch. 40 PVC

(8.5 to 18.5) Screen, 2" sch. 40 PVC, 0.01 slot

(18.5 to 19.0) End Cap

Annular Materials
(0.0 to 5.0) Portland Cement with'" 5% bentonite gel

(5.0 to 7.0) Bentonite chips, 3/8"

(7.0 to 20.0) Sand, 20/40 silica



PASTOR, BEffiJING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SG2MW13

8.25

7.71

22

3155012.01

4.5

13554472.65

TOC Elev. ft MSL

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total De th ft:

Com letion Date: 07/19/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX1------------------1Drilling Method: Hollow Stem Auger

1--~---t___----=----~----=:....-..-----~:....;...::,..=...=....:.~~___1

Sampling Method: 5 ft continuous core

(

(3.0.to 11.2) Sandy silty CLAY, reddish-brown to gray, moist, - 20%
to 30% fine-grained sand and silt, - 70% to 80% medium to high
plasticity clay, firm.

(11.2 to 16.0) Interbedded' SANDI silty SAND, and sandy CLAY,
brown, wet, - 50% to 60% poorly graded fine-grained sand interbeds
(0.5 inches thick), locally very silty, - 40% to 50% high plasticity clay
as interbeds.

(18.2 to 20.0) CLAY as above, with - 45% shell-derived sand
(ground oyster shells) interbeds, bronw, wet.

(20.0 to 22.0) Shell-derived SAND, brown, fine to coarse-grained, wet.

(16.0 to 18.2) CLAY, reddish-brown to brown, moist, high plasticity
clay. first confining clay.

Well >- i::'
Depth Gl ........

Construction o' E;~ USCS Lithologic-E(ft) Diagram a. a.
~- Description.e 0::

0 1.4

~~Z, (0.0 TO 2.1) FILL, sand, gravel, and clay, firm, soft.

11.1 3.5/5 . · : SP.· .- .. (2.1 to 3.0) FILL, sand, brown, moist.

5
3.4

4.6 5/5

10
4

5.8

(
4.9 5/5

15 g:~

~:~
5/5

20
5.2 2/2

25

30

PBW
Pastor, Behling & Wheeler, LLC

. 2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664

Well Materials

(0.0 to 6.0) Casing, 2" sch. 40 PVC

(6.0 to 16.0) Screen, 2" sch. 40 PVC. 0.01 slot

(16.0 to 16.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with'" 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 17.0) Sand, 20/40 silica

(17.0 to 20.0) Bentonite 'chips, '3/8"



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SH7MW14

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

Com letion Date: 07/19/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total De th ff:
Northing:
Easting:

8.25
22
13554264.46 -

3155446.95

PBW Project No. 1352

~
Depth Well $' Q) .-.

(ft) Construction ~ E ~ ~
Diagram ~~-c::

Sampling Method: 5 ft continuous core

USCS

Ground Elev. (ft. MSL):

TOC Elev. ft MSL

Lithologic
Description

5.2

8.1

e.: e·SP".: .:. (11.4 to 13.0) Poorly graded SAND, brown, wet, very fine-grained to
• •• e •• fine rained, soft.

(13.0 to 19.4) Poorly graded SAND with silty sand and clayey sand,
brown, wet, - 60 to 90% very fine-grained sand, - 10 to 40% high
plasticity fines, soft.

(19.4 to 22.0) Sandy CLAY, brown to gray, moist, ,.. 20%
fine-grained sand beds, - 80% high plasticity clay, firm, borehole
allowed to slough in to 21.0 for well construction.

(1.0 to 11.4) Sandy CLAY, grayish-brown, moist, -10% to 20%
fine-grained sand, - 80% to 90% medium plasticity clay, soft.

(0.0 to 1.0) SAND and GRAVEL, very poor recovery, very hard road
~~~~~ base material.~c.=...:::....~:":"=":= -J

0.5/5

11.7

12.7 5/5

10.8

10.7

11.9
5/5

10.4

11.5
5/5

10.7

2/2

12.1

5

o

10

15

20

25

30

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock. TX 78664

Well Materials

(0.0 to 10.0) Casing, 2" sch. 40 PVC

(10.0 to 20.0) Screen, 2" sch. 40 PVC, 0.01 slot

(20,5 to 21.0) End Cap

Annular Materials
(0.0 to 6.0) Portland Cement with'" 5% bentonite gel

(6.0 to 8.0) Bentonite chips, 3/8"

(8.0 to 21.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SJ1 MW15

8.25

13554764.11
25

3155165.2

2.5

5.61

Borehole Diameter (in.):

Easting: 

Ground Elev. (ft. MSL):

Northing:
Total De th ft:

TOC Elev. ft MSL

Lithologic
Description

Com letion Date: 07/19/06
Drillin Com an : Best Drilling Services, Inc.
Field Su ervisor: Tim Jennings, P.G.

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~Well $' ID-.
Depth Construction Q E ~ ~

(ft) Diagram a.. §: ~ .......
....... 0::::

1----------------1Drilling Method: Hollow Stem Auger
t-------'=--------f-----=------'-f---=--------f--'---------t
Sampling Method: 5 ft continuous core

(0.0 to 1.0) Sandy CLAY, brown, moist, .... 40% fine to medium
rained sand, .... 60% low lastici cia, soft.

(1.0 to 7.5) Sandy CLAY, reddish-brown to gray, moist, .... 10%
fine-grained sand and silt, .... 90% medium plasticity clay.

(7.5 to 20.0) Silty Clayey SAND, brown l moist to wet below 10.0, ....
20% to 40% h.igh plasticity fines as interbeds, .... 60% to 80% very
fine to fine-grained sand with poorly graded sand interbeds at 11.5
to 12.5 and 13.2 to 15.0 1 soft.

(20.0 to 23.7) Silty CLAY, gray, moist, high plasticity, firm, first
confining clay.

415

4.5/5

(23.7 to-25.0) Poorly graded SAND, brown, wetl very fine to
L.-.--~--,,---=----.,;;....-----t fine-grained sandI soft, borehole allowed to slough in to 24.0 for we

constructio n.

5.9

5.5

7.3

8.4 5/5

7.5

...................
5.9

.~ 9.2 515

10.8

5

o

10

15

25

20

30

.PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
'T'....1 {~1"\ t,;:'71'lA'2A "C'".... {~1"\ t,;:'7L'1AAh

Well Materials

(0.0 to 10.0) Casing, 2'1 sch. 40 PVC

(10.0 to 20.0) Screen, 211 sch. 40 PVC, 0.01 slot

(20.5 to 20.5) End Cap

Annular Materials
(0.0 to 5.5) Portland Cement with .... 5% bentonite gel

(5.5 to 7.5) Bentonite chips, 3/811

(7.5 to 21.0) Sand, 20/40 silica

(21.0 to 24.0) Bentonite chips, 3/8"



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scient_ists Log of Boring: SJ7MW16

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Completion Date: 07/18/06
DrillinQ Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G,

Borehole Diameter (in.):

Total Depth (ft):

Northing:
Easting:

Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

8.25
25
13554383.75

3155635.14

4.7

7.19

Well >' ~
Depth Construction Q E ~ ~

(ft) Diagram a. §: ~ .......
....... 0:::

uses Lithologic
Description

(2.0 to 3.4) FILL, sandy gravelly clay with brick fragments, abundant
roots, moist.

(0.0 to 2.0) FILL, crushed shell.

(3.4 to 10.2) Sandy CLAY and CLAY, brown', mottled dark
reddish-brown and gray, moist, - 10% to 20% fine to
medium-grained sand, ,... 80% to 90% medium to high plasticity clay,
very firm, interbedded poorly graded sand at 4.6 to 5.0.

(21.9 to 25.0) Sandy CLAY, dark grayish-brown, moist, - 20%
fine-grained sand, - 80% high plasticity clay, few interbedded sands
at 21.9 to 22.5, soft, borehole allowed to slough in to 23.0 farwell
construction.

:. '.: '.SC' ..,:: (17.0 to 18.5) Clayey SAND, brown. wet, - 50% high plasticity clay.
. . . '. '" .' - 50% fine-orained sand, very soft.

5/5

5/5

5/5

.': ':sr"f:::,: (10.2 to 11.4) Silty SAND, brown, wet, - 30% to 40% fines, - 60%
~ .:. .;: 10.. to 70% fine-arained sand.

t •• •. " ".. .. . .·.. .
: .-.. II •••. .. .

: : • :SP. ••••• : (11.4 to 17.0) Poorly graded SAND, brown, wet, fine-grained. soft.
1----1 ••••• ' •: .: .. : .·.. .:

.. • ••• w••

·.. . . ... . . ..... . .. .
1----1". ••••• (18.5 to 21.9) Poorly graded SAND, brown, wet, very fine-grained,· .. ·.sP.· ..

"t' ". : "" thin « 0.2 inches) sandy clay interbeds locally, very soft.· .. ... . .

0.1

0.4

0.1

1.5

1.9

2.3

.....,....~....; ..

... " .... "....=":..;.,.,

....... """ 0....;....:..;".............,oJ, 5/5","'~",""............ "
~;~~~;~. 0,oJ,.. "" ....'oJ,... " .... ",oJ,... ,,, ..
~~;~:~ 0.3
~",~..~,~,oJ,

....~ 0.2 5/5

~ 0.2

0

....... .... ..

-

-'.-.'.-

......

10 - ~~~~~~~
-:::::::.. .... .... ....... .. . ... .... ..
-

-

.-

15 -
- . 0.1

-

-

-

20 -
-

-
, ..

25 -
-

-

-

-

30 -
-

-

-

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
_ 4 ~_~_, __ .. _._ .II _ ,_ ... _, ,._ .. _ .... ,

Well Materials
(0.0 to 12,5) Casing, 2" sch. 40 PVC

(12.5 to 22.5) Screen, 2" sch. 40 PVC, 0.01 slot

(22.5 to 23.0) End Cap

Annular Materials
(0.0 to 7.0) Portland Cement with - 5% bentonite gel

(7.0 to 9.0) Bentonite chips. 3/8"

(9.0 to 23.0) Sand, 20/40 silica



PASTOR, BEIaING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: -SL8MW17

33
8.25

3155809.04
2.9

13554520.95

5.87

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total Deoth (ft):

TOC Elev. (ft MSL)

Lithologic
Description

Completion Date: 07/18/06
DrillinQ Company: Best Drilling Services, Inc.
Field Supervisor: Tim Jennings, P.G.

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~

O th Well >' Q) ..-

ep Construction Q E > It=
(ft) Diagram a. §: g~

'-'" 0:::

t----------------IDrilling Method: Hollow Stem Auger
t--=--------II-----~---+------=:-----__+_----___1

Sampling Method: 5 ft continuous core

(11.3 to 15.0) Poorly graded SAND and SILT, brown, wet, very
fine-grained sand, soft, - 20% to 30% high plasticity fines.

(15.0-30.0) SAND as above with decreassing silt content below 15.0.

(30.0 to 33.0) Sandy CLAY, mottled gray and brown, moist, - 10% to
20% fine-grained sand, - 60% to 90% medium plasticity clay, very
firm, abundant carbonate nodules.

'; " 'Lb.. ":;. (0.0 to 0.5) Sandy CLAY, brown, moist, - 30% fine-grained sand,
" *: : *•.. '1\-70% medium plasticitv CLAY, < 5% oyster shell fraoments, soft. /

1-. : : Sp·:· :. (0.5 to 2.5) SAND and clayey SAND, brown, moist, - 30% to 40%
4/5 •••••••••:: "1\ medium to high plasticity clay, - 60% to 70% very fine to fine-grained /

••• • " •••:: "I \sand < 5% oyster shell fraoments, soft. /
~""~~~""r'\(2.5 to 4.0) Poorly graded SAND, brown, moist. very fine-grained, soft. /
~~~~ (4.0 to 5.0) Sandy CLAY, brown, moist,'- 30% fine-grained sand, /
~ \-70% clav.

2/5

5/5

3'25/5~~~ (5.0 to 11.3) Sandy CLAY, brown, moist, .... 30%, fine-grained sand,
-70% high plasticity clay, .... 10% thin sand interbeds.

o

6.8

o

8.7

5.6

7.2

2.3

36.4

·.. .. :.. . '.· .. .
Ii •• ••• • •

• *' •• ...
• *, ••· ... ...·.. . .. .

: II • • ••• • It· ' . .· . : : :
I-----i •• •••• • ••• :

42.8 •. • • ••••.. .. . .·.. .
fI; • • •

It· : ;"m·· : •
• 'O~ ••· ..... .·..' .. ..·... : ..-'..· .. ' .·.. .... . :

I------i. * ••
38.2 9. '.: ••• : :.·. . . .. . .

: •••• f"! ••••

40.1 3.5/5 •••• : ••... . . .. .
... '* • • • • • •.·. . .. . ... . .· . . .

3/3

50

52.6

.. .....· .... . , ..

.. ..

.. ..· ".......

.......· "

-

-

-

.. .. .. ..
-:::::::

-

-

-

......_ .

.. .. .. ..

15 -
-

-

-

-

20 -
-

-

-

-

25 -:::::::

30 -

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials

(0.0 to 15.0) Casing, 2" sch. 40 PVC

(15.0 to 25.0) Screen, 2" sch. 40 PVC, 0.01 slot

(25.0 to 25.3) End Cap

Annular Materials
(o.o to 9.0) Portland Cement with - 5% bentonite gel

(9.0 to 11.0) Bentonite chips, 3/8"

(11.0 to 25.3) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NB4MW18

Gulfco Marine Maintenance
Superfund. Site
Freeport, TX

Completion Date: 05/30107
DrillinQ Company: Master Monitoring Services, Inc.

Field Supervisor: Len Mason. PG
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):

Northing:
Easting: .

8.25
19
13554255.42

3154474.18

PBW Project No. 1352 Sampling Method: 5 fl. split spoon Ground Elev.. (ft. MSL):

TOC Elev. (ft MSL)

2.5
4.96

Well '> .~_
Depth Construction ~ E 5~

(ft) Diagram 2: ~ '-'
'-' 0:::

USCS Lithologic
Description

~ ... - ...
...:..:.:.:-;:-~-:-:-: (12.2 to 17.9) Slightly sandy clayey SILT, mostly gray with some

f----11 ~: •'M~ reddish-brown, saturated, -20% clay, - 5-10% very fine-grained
~ - sand,

2/2 ~ ::: - 'soft, thin shell fragment layer at 12.3 feet.
f----1r"":":"_'• _.-,-.. .::..:..

1---"'-'"

V2 ~~ -(1-7-.9-t-o-2-0-.0-)-S-jJ-ty-C-L-A-y-,-g-ra-y-w-it-h-SO-m-e-O)-iv-e-g-ra-y-,s-Ii-g-ht-Iy-m-o-tt-Ie-d,

~~\~'" slightly moist, high plasticity, firm.

(0.4 to 12.2) CLAY, brown, dark brown, and some blackish-brown,
moist, high plasticity, slightly firm, root fibers in top 2 feet, at 2.5 feet
becoming gray and brown/strong brown, mottled, moisture content
increasing, 5 feet to 6.9 feet has some areas of saturation, mostly
reddish-brown with some gray mottling at 6.9 feet, becomes gray at
8.9 feet.

5/5

,:~~I'~,~~.~ \~0.0 to ~.4) Clayey silty SAND, brown, slightly moist, very
~'\ fine-gralned

~5 ~ =u=a.:...::rtz=..!,--=c::..:..ru=:m:....:....:.=.b:..Llv..L....=.,so=m:...:...:=.e--=v:..,:=e:.w..=qle.::ta::..::t::..=io:...:...:n:......:t:.:...:h.:...:ro:....:u:..>:lq:z..:..h:..::o:....=u:...:.,:t.:.....-·------~

~~~ "

~~

~~--------5/5 •.-~,.-

0.0

0.4

0.2

0.3

0.2

0.5

0.4

0.5

0.5

.... ....

o -
-
-
-

2--
-
-
-

4--
-
-
-

6--
-
-

8~
-
-
-
-
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-
-
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1_- -
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-

14 -
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16 -
-
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20 ~
-
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22 - 
.
-
-

24 - -
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-

26 - -
-
-
-

28 - -
--

30 --

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials
(0.0 to 7.5) Casing, 2" sch. 40 PVC

(7.5 to 17.5) Screen, 2" sch. 40 PVC, 0.01 slot

(17.5 to 18.0) End Cap

Annular Materials
(0.0 to 4.0) Portland Cement with 5% bentonite gel
(4.0 to 6.0) Bentonite chips, 3/8"
(6.0 to 18.0) Sand, 20/40 silica
(18.0 to 20.0) Coated bentonite pellets



PASTOR, BEHLING & WHEELER, LLC
Consulti~gEngineers and Scientists Log of Boring: NG3MW19

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: 05/23/07
Drillinq Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninas PG
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):
Northing:
Easting:

8.25
17

13555039.92

3154974.73

PBW Pr.oject ~o. 1352 Sampling Method: 5 ft. split spoon Ground Elev. (ft. MSL):

TOC Elev. (ft MSU

2.2
5.08

Depth
(ft)

Well '>
Construction Q E

Diagram a. E;
USCS Lithologic

Description

/

(7.5 to 12.0) Silty clayey SAND, brown, wet. - 20-50% low plasticity
fines, - 70-80% very fine to fine-grained sand, very soft. increasing
clay content below 11 feet. grades into sandy clay at 12 feet.

(0.4 to 7.5) Sandy CLAY, gray 0.4 -1.4 feet becoming reddish
brown with gray mottling below, moist, - 10-20% very fine to
fine-grained sand, - 80-90% medium plasticity clays. firm to soft, few
oxidized iron nodules, becomes saturated below 4 feet.

.,,\~~;'1J~,'~"' \ (0.0 to 0.4) Clayey SAND, brown, moist, - 20% low plasticity fines,
~.",~ "' \80% fine to medium-arained sand, soft.

"-~" "-
4/5 ~'-,

~ ,

~I~
~~ ':

0/5 0\~\":~---------------------·. . . .. .: ... .. ... . .
. • : spa ,-: •

1-----11••••••••· . . .. .. .. . ... .. . .·......... . ..
5/5 ~""'"~

~
\~ (12.0 to 16.1) Sandy CLAY, grayish brown, wet, -10-20%

. ~'"
C~b~~,"'"" fine-grained sand, - 80% medium plasticity clay, very soft.

1----11

2/5 '" "-,, --:-:-=---:--:---:-=-::-:---=-::-:-:-::=------:------:"---:--:-----...,.........",.,....---,------
It •• s'R •• · (16.1 to 17.0) SAND, poorly graded, brown, wet, fine to
.. • • • "medium-grained, abundant shell fragments, soft.

0.0

0.4

0.6

0.2

0.1

0.07~.........................................
j.'::'}

0 -
-
-
-

2--
-
-
-

4-
-
-
-
-6--
-
-
-

8-
-
-
-

10 -=-
-
-
-

( ~ -
-
-
-
-

14 -
-
-
-

16 -=-
-
-

18 -=-
-
-

20 -=-
-
-
-

22 - -
-
-
-

-24 - -
-
-

26 -=-
-
-
-

28 - -
-

30
-
-

-

Ann ular Materials
(0.0-1.0) Potland Cement with 5% bentonite gel
(1.0-3.0) Bentonite chips, 3/811

(3.0-14.0) Sand, 20/40 silica

(14.0-15.0) Coated. bentonite pellets

211 borehole caved in from 15-171

Well Materials
(0.0 to 4.0) Casing, 2" sch. 40 PVC

(4.0 to 13.5) Screen, 2" sch. 40 PVC, 0.01 slot

(13.5 to 14.0) End Cap

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664



PASTOR, BEHLING & WHEELER, LLC 
Consulting Engineers and Scientists Log of Boring: OMW20

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: OS/24/07 Borehole Diameter (in.): 8.25
Drillinq Company: Master Monitoring Services, Inc. Total Depth (ft): 17.5
Field Supervisor: im Jenninas, PG Northing: 13554952.64

TOC Elev. (ffMSL) 4.88
PBW Project No. 1352

t------------------1r-=D....:.r.:.:.:.iII.:.:.:.in~g....:.M.:..:e.:.:.:.th.:..:o....:.d.:....: -1-H_o_lI_ow_S_te_m_A_u....::g~e_r __-I--E_a_st_in...:::g:.-.: +3::...1:..::5:....:.4.=..01.:...:1..:.;.3:...:1_--1
Sampling Method: 5 ft. split spoon Ground Elev. (ft. MSL): 1.6

Well '> ~
Depth Construction Q E ~ ~

(ft) Diagram a. §: ~ '-"
-- c:::

USCS Lithologic
Description

(10.0 to 12.4) Silty CLAY, reddish brown, wet, < 20% low plasticity
silt, > 80% high plasticity clay, soft, a few small carbonate
concretions.

(0.8 to 7.5) Sandy CLAY, reddish-brown with gray mottling, moist, 
10% fine sand, - 90% medium plasticity clay. firm, few oxidized iron
nodules. -

(0.0 to 0.8) Silty sandy CLAY dark gray, wet, - 20% silt and very
fine
sand, - 80% medium plasticity clay, soft, abundant roots, abundant
orQanic matter.

~~~~~,,~".~
10:~(~".·

5/5 t".~""G~".~ ~(1=-=2-.4-=--t:-o:-1=-=3---=.6:-:-)---=S::-::i1:-ty:-C=-:"L---=A""""y-=--,-g-ra-y,-w-e-t-,--50--:-:%-s--ilt-,---S-O--=%-m-e-d-:-:-iu-m--
r'o. ,~ ",""" '~ ....... plasticity clay, very soft. ./'",,,,,,'o'L"'0 (13.6 to 15.2) Silty CLAY, reddish-brown with gray mottling, moist, 
,>~~',,- "" 20% silt and very fine sand, - 80% medium plasticity clay, soft.

2.5/2.5 ~~~:;:~~ (15.2 to 17.5) CLAY, gray, moist, low plasticity, friable, a few iron
~. '" '" nodules, firm.

',,-

"'.><GJ~',""'"
~

5/5 ~"
~

1--_-11'-' " " '"",,- ~,

~~
~4/5 --------------------------

~'"~ (7.5 to 10.0) Sandy CLAY, gray with reddish-brown mottling, moist,
"'.'''-~~~ - 10 -20% fine sand, - 80% medium plasticity clay, firm to soft.
"-""." "- "- "-

0.0

0.0

0.0

0.0

0.2
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4--
-
-
- ... : .. :.:.

6--
-
-
-

8--
-

- -

10 -=-
-
-
-
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-
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14

6

_-.~. i/II/1111111
:-:- :t~~( -:.:

= ~~~!l-

18 -=-
-
-

20 -=-
-
-

22 -=-
-
-

24 -=-
-
-

26 -=-
-
-
-

28 - -
-

30 =-

2" borehole caved in from 16-17.5'

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
~_1/~1""""'1 "A",A T':' /~1""'''1''11 ",AAr

Well Materials
(0.0 to 6.0) Casing, 2" sch. 40 PVC
(6.0 to 15.5) Screen, 2" sch. 40 PVC, 0.01 slot

(15.5 to 16.0) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with 5% bentonite gel
(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 16.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: OMW21

8.25
20

3154248.25

2.4

13555272.78

5.73

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Lithologic
Description

Completion Date: OS/21/07
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor:' ....im Jenninas PG

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~
Depth Well '> (l) .-

(ft) Construction ~ E ~ '~
Diagram 5 ~--

~---------------tDrilling Method: Hollow Stem Auger
I---=------t--------=----I----=------+-=-:....::......:.=-:...::...:..:::::...:~_i

Sampling Method: 5 ft. split spoon

(1.4 to 10.0) Silty CLAY, reddish-brown, moist, medium plasticity,
firm to soft, reddish-brown with gray mottling below 4 feet, becomes
gray with reddish-brown mottling below 5.7 feet, wet below 8.2 feet.

(10.0 to 18.8) Sandy, silty, CLAY, gray, wet, -10-20% very
fine-grained sand, ,... 80-90% medium plasticity clay, a few shell
fragments, very soft. Shell fragments and sand content increasing
by 15 feet, light gray, - 10-20% shell fragments, - 30-40% fine to
medium-grained sand, - 50-60% medium plasticity clay. Sand
content decreasing at 17.5 feet, grayish brown, - 5% oyster
fragments, .... 10% very fine-grained sand, - 85% medium plasticity
clay, firm, base of saturation between 16.3 and 17.5 feet.

0 - ;~;~ L..." ..." ....
...,-....,'- ......

~~~~
- "..."...,J
- "..."...,J

2 - "..."...,J
"".,J- ''''''~,J- ,"',,~

- ''''''~,J ~~~~~- ''''''~,J

4 - '~'~,J ".........
- '),:',J

V~...-
-

~ ~6
-

-
- % :~(- ..
- .......-

8 -
-
-
-

10 -
-

-
-
-

I )
-

\ -
-
-
-

14
-

-
-
-
-

16
-

-
-
-
-

18
-

uni~t)
-

-
.:...- ",.t/'....
- ",.J'.-'\i- .

20
- . (:.ft

- ~'l

-
-
-

22
-

-
-
-
-

24
-

-
-
-
-

26
-

-
-
-
-

28
-

-
-:-
~

30
-
-

-

0.0

0.0

0.0

0.0

0.0

0.0

0.1

,~~~">~.,, (0.0 to 1.4) Sandy CLAY, dark brown, moist, - 10-20% very
''"'"'- "'-~ "'-'" fine-grained sand, - 80-90% medium plasticity clays.

&5~

~
~I'~ ~"

~4/5~
~~ --------------------------
:~~~

~
1/5~

~~~
f--'it.~""-"\:,,

1.25/2.5 ~~~~~"", 0""
f--'ir~~~
2.5/2.5 r,><;'C'~':"" ---:-::(1-=8--=.8~t~0--=2:-::0---::.0=-=-)-.S=-=i:::-Ity-C~L~A:-:-Y-:-,-g-ra-y-, -m-o-:-is-:-t,---4-:-:0~-5--:-:0:-::"Ofc-:-o ---::siC:-:-lt,---S""""O"--6"""'O-:-::Ofc':7o-=-lo-w-

k "'-. '. " ............'",-'"' ...... plasticity clay, firm. _

2" borehole caved in from 18.5-20"

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials
(0.0 to 8.0) Casing, 2" sch. 40 PVC
(8.0 to 18) Screen, 2" sch. 40 PVC, 0.01 slot

(18 to 18.5) End Cap

Annular Materials
(0.0 to 4.5) Portland Cement with 5% bentonite gel
(4.5 to 6.5) Bentonite chips, 3/8"
(6.5 to 18.5) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SA4MW22

8.25
15

7.79

13553934.09

3154726.12

5.5

Borehole Diameter (in.):

Northing:
Easting:

Ground Elev. (ft. MSL):

Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 05/30/07
Drilling. Company: Master Monitoring Services, Inc.

Field Supervisor: Len Mason. PG

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site

Freeport, TX
t-------------------fDrilling Method: Hollow Stem Auger

I---->:<-----+-------=------II----=-------+-=-:....=.......:.~-'-----I

Sampling Method: 5 ft. split spoon

Well S' ~
D(ef)th Construction ~ E ~ ~

Diagram 8: ~ -.--.- c::
USCS Lithologic

Description

o -
-
-
-

2--
-
-
-

4--
-
-
-

6-
-
-
-

8-=-
-
-
-

10 -
-
-
-,-=. -
-
-
-

14 - -
-
-
-

16 - -
-
-

18 -=-
-
-

20 -=-
-
-
-

22 - -
--

0.4

0.3

0.6

0.3

0.6

::::::::::::: (0.0-3.1) Silty clayey SAND. reddish-brown, dry, .... 5-10% low
•••••.•.••.•. plasticity clay, mostly fine-grained sand with some medium-grained,
~~~~n some root material, subrounded, loose, clay content increasing at

4.9/5 ::::::::::::: 2.2 feet to .... 20-30%, some gravel and shell fragments, becoming
.. ~~ .... :~ ...:. ","slightly moist, decayed plant material at 3.0 to 3.1 feet. /

: :":"~M<-::: (3.1 to 4.4) Clayey silty SAND, grayish-brown, slightly moist, - 10%
~~ciH" \ ~ ",-clay, .... 30% silt, .... 60% very fine-grained, subrounded sand. /

...., '.': ., (4.4 to 5.0) CLAY. dark gray to grayish-black, dry slightly moist,
.: :. . . .... medium plasticitv. firm.
.'< :s·nn~Sq·.::. (5.0 to 8.1) Clayey silty SAND, grayish-brown. moist, .... 30% clay

5/5 :".:<.'. '.' and silt, .... 70% 5ubrounded fine-grained sand, some clay lenses

1--_-1I~ \~~~~9hout, becoming saturated at 6 feet, increasingly clayey at 7./

~ (8.1 to 15.0) Slightly silly CLAY, reddish-brown with some gray, very
4.9/5 "'~~'\~~ moist, high plasticity clay, soft becomes mostly gray with some

_""""",,-~"'"\ reddish brow':l at 12 feet, some decayed vegetation.

~~--------------------------

24 -=-
-
-

26 -=-
-
-
-

28 - -
-
-

30 -

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round R9ck, TX 78664

Well Materials
(0.0 to 4.5) Casing, 2" sch. 40 PVC
(4.5 to 14.5) Screen, 2" sch. 40 PVC, 0.01 slot

(14.5 to 15.0) End Cap

Annular Materials
(0.0 to 2.0) Portland Cement with 5% bentonite gel
(2.0 to 4.0) Bentonite chips, 3/8"
(4.0 to 15.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NC2823B

40

218.25

3154227.19

2.0

13554659.58

2.37

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Completion Date: 05/31/07
Drillinq Company: Master Monitoring Services, Inc.

Field Supervisor: rim Jenninqs, PG

PBW Project No. 1352 .

Gulfco Marine Maintenance
Superfund Site
F(eeport, TX

1----------------1Drilling Method: Hollow Stem Auger
1--"'--------1f-------=-----I-----=------t-------t

Sampling Method: 5 ft split spoon

Well '> ~
Depth Construction Q E ~ ~

(ft) Diagram a. §: ~ ......,
......, 0:::

USCS Lithologic
Description

(35.3 to 40.0) CLAY, reddish-brown with gray mottling, moist.
medium plasticity, very stiff1 fat clay.

Note: Portland Cement with 5% bentonite gel placed in the
annular space. outside of the surface casing (0.0 to 15.0 foot

(0.7 to 12.6) Sandy CLAY with sil( reddish-brown with gray mottling •
moist to locally wet. - 10-20% very fine-grained sand, - 80-90%
medium plasticity clay, firm and locally friable, gray mottling
increasing below 4.5 feet. brown organic matter from 8 to 8.5 feet,
no odor, becoming wet at 10 feet, a few small sand lenses from 12
to 12.6 feet.

(26.4 to 35.3) Silty sandy CLAY greenish gray with brown mottling,
moist, - 10-20% silt, - 5% fine-g'rained sand, - 80-90% medium'
plasticity clay, very firm. locally fractured, - 2-inch thick lens of
poorly graded, fine-grained. gray sand at 27.8 to 28 feet, becoming

"','".0..V. brown to reddish-brown with gray mottling below 30 feet, abundant
" "'.~~ carbonate nodules locally from 30 to 32 feet.

,,~ ~"">

5/5

5/5

.':' "- 'l,;L'....., "-. \(0.0 to 0.7) Sandy CLAY. dark gray, wet. - 10% fine sand,"" 90% /
:",,,,~~"'''' medium plasticity clay. soft, abundant roots. ,

~
.... ~~~"

~"~
~~
~~
~~"\:,,,'~,>

-':"":'"'::'--=-:----;---:---;-:-=------:------::::---=-=-~:-------:-=--:--=-=-=------:------:=-=-=-=-:::-;---

~~~~'ii~~ (12.6 to 14.1) Sandy silty CLAY and SAND. gray, wet, - 20-30%
~~~~~~~" fine-grained sand, - 20-30% silt, - 50% medium plasticity, a few
~""""",,C-L'" ',\ oyster shells thin « 0.1") sand interbeds. ~
~~~~ 14.1 to 15.0) Silty CLAY, reddish-brown with gray mottling, moist. 
~ '""""<:-"'~ " 0-20% silt, - 80-90% medium plasticitv clav. firm.

3/5 ~~""~~' (15.0 to 17.3) Silty sandy CLAY, gray, moist to locally wet, 
l~~'"" "" -< 10-15% very fine-grained sand and silt, - 85-90% medium plasticity

I-----Il~""'~"'::," lay, very soft, very silty (wet at 15 to 15.7 feet and at 16.3 feet).
~~O~",,~. (17.3 to 23.1) Silty CLAY. greenish-gray (olive), moist, < 10% silt,
~."'" '<':..' 90% medium plasticity clay. stiff, zone of carbonate nodules at 21.5

5/5 ~"\."\."....""" and 22.2 feet.-------------------------

"'"'"'""""""":"'~~~,::>' (23.1 to 26.4) Silty CLAY, reddish brown with gray mottling, moist, -
I----l",,'" '" ',- 20-30% silt, - 70-80% medium plasticity clay, soft and friable.

'" " "'"

PBW
Well Materials
(0.0 to 15.0) Surface Casing, 8" sch. 40 PVC

Annular Materials

(15.0 to 40.0) Portland Cement with 5% bentonite gel

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

~ . ,_ ~ _~~~d_ ~~~k~TX,?~~?~__ _.. _~ILi.itl·thJ.O.1.oollloW(]i·.c..d.f~~ipfu:l.n.foLfOllr{LOtt.o..101.5..5fQfolO.ot.dltd~enthttJilDteJntervDLal::lI.fmrfrnmD..MJN"I,..~·'?~IIMfil'IJ'li.u'·?~'x-.hhnarinri·nn'l-----------1



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND4MW24B

5.7

2/8.25

34

3154749.48

3.5

13554569.19

Borehole Diameter (in.):

Northing:
Total Depth (ft):

Easting:

Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

Lithologic
Description

Completion Date: OS/29/07
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: Len Mason. PG

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Well $' c:-
D(fJth Construction ~ E ~ ~

Diagram S ~ .......
0:::

t----------------fDrilling Method: Hollow Stem Auger
I---.,-~---I------=----f-----=:.------____,___+_:.......:..--'--'----_f

Sampling Method: 5 ft split spoon

~.~,~l~~~',,'.,,' ~(o.o to 0.2) Silty SAND, light brown, mOist,' very fine-grained sand,
f.-. '" '"~~,.,,,,," soft. ~
0""'''~ (0.2 to 0.6) Sandy CLAY, dark brown, moist, - 20% very fineilraine4
~,\,e,~~'" sand, - 80% medium plasticity clav, sliqhtly firm. rt
~~:;.::: \(0.6 to 2.0) Sandy CLAY dark brown, becomes black below 1.5 feet.

~
~~' (2.0 to 4.2) Sandy CLAY, locally black and dark reddish-brown, /
&~~, becomes hiqhly olastic below - 3.0.

~ ~> (4.2 to 8.2) Sandy CLAY as above, reddish~brown, moist, wet below
" ,,',,- 5.9 feet, with thin sand interbeds locally.
,~,\<~..>-..~ (8.2 to 10.4) Sandy CLAY, brown, wet, - 40% very fine-grained
""""",,,'\',,- sand, - 60% highly plastic clay, soft.

(10.4 to 15.6) Poorly graded SAND with clayey sand, brown, wet, 
80% fine-grained sand, - 20% high plasticity clay, very soft.

(15.6 to 17.0) Poorly graded SAND and sandy CLAY, brown, wet, ....
50% very fine-grained sand, .... 50% hiqh plasticity clay. very soft.

(17.0 to 19.0) Sandy CLAY, brown to grayish brown, wet, <5%
fine-Qrained sand. -95% hiqh olasticity CLAY soft.
(19.0 to 20.5) Silty CLAY with some very fine-grained sand, gray to
brownish-Qray, wet, low to medium plasticity, soft. /
(20.5 to 22.5) Silty SAND, brown to brownish-gray, wet, sand is
fine-grained with some medium sized qrains, loose. /
(22.5 to 24.0) Grades into a silty CLAY with trace sand, brown to gra~

wet, hiqh plasticity, soft. /

(24.0 to 34.0) Slightly silty CLAY with some trace sand, brown to gray,
wet, high plasticity, becoming slightly firm to stiff at 29 feet.

Note: Portland Cement with 5% bentonite gel placed in the annular
space outside of the surface casing (0.0 to 19.0 foot depth intervalj.

·. . .. .. . .
: ... It ft • ••• • •...... . .

. · : Sp·.4: :. .... .. ..· . . .. . ... ' ... .. . .·.. . .
~~~l...'1..af')o'\,o'\,o
~~~~~~~~

,~""~i0~
~~'Z~"
~~~~

4/5 :.'. 'sl\ll' .. ':

~Z~~
~"'\

5/5 ~~

4/5~
------------------------_f

0.8

0.3

0.1

0.1

0.3

0.4

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
~_1 Ir"",,\ r,.,,, "A" A T"' r~"",,\ r,.,,, "A A.,..

Well Materials Annular Materials

(0.0 to 19.0) Surface Casing, 8
11

sch. 40 PVC (0.0 to 17.0) Portland Cement with 5% bentonite gel
(0.0 to 21.5) Casing, 2" sch. 40 PVC (17.0 to 20.0) Bentonite chips, 3/8"

(21.5 to 26.5) Screen, 211 sch. 40 PVC, 0.01 slot (20.0 to 27.0) Sand, 20/40 silica
(26.5 to 27.0)-End Cap , (27.0 to 34.0) coated bentonite pellets
L' . .. fnr ntn 1~ fnnt rip-nth inh'm/::II frnm J\InA\Mn':l hnrinn



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NG3MW25B

Gulfco Marine Maintenance
Superfund Site

Freeport, TX

Completion Date: 05/30/07
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: I"im JenninQs PG
Drilling Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):

Northing:
Easting:

2/8.25
35
13555045.25

3154968.84

PBW Project No. 1352

. Well ,>~_
De(f)th Construction Q E ~ ~

Diagram a. &: ~ .......
....... ~

Sampling Method: 5 ft split spoon

USCS

Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

Lithologic
Description

2.2
4.91

(0.4 to 7.5) Sandy CLAY, gray 0.4 - 1.4 feet becoming reddish browr
with gray mottling below, moist, - 10-20% very fine to fine-grained
sand, - 80-90% medium plasticity clays, firm to soft, few oxidized iron
nodules, becomes saturated below 4 feet.

(0.0 to 0.4) Clayey SAND, brown, moist, - 20% low plasticity fines,
80% fine to medium-grained sand, soft. /

(7.5 to 12.0) Silty clayey SAND, brown, wet, - 20-50% low plasticity
fines, - 70-80% very fine to fine-grained sand, very soft, increasing
clay content below 11 feet, grades into sandy clay at 12 feet.

,",-""" ....,,- '\...~'".."
...~ ',,- ".

~
~~~~~\
:\~~."""":...;."'.~"<"", ". -------------_.......:.......-------1.. .: .- .· .·.. .
• .• gil.· -. •· ... " .... . . . . .

: ••• • • • e. • II ---------------------------:1

(32.0 to 35.0) Silty CLAY, brown with gray mottling, moist, - 90%
medium plasticity clay, very stiff.

Note: Portland Cement with 5% bentonite gel placed outside of the /
surface casina (0.0 to 15.0 foot depth interval).

(12.0 to 16.3) Sandy CLAY (CL), grayish brown, wet, -10-20%
fine-grained sand,- 80% medium plasticity clay, very soft becomes
reddish-brown at 15 feet.

~•• " ~P: .". (16.3 to 17.5) SAND,·poorly graded, brown to gray, wet, sand is fine
~~. :~~ to medium-grained, poorly graded, with abundant shell fragments (-
. ~IS'~: '" • ~ 10%), verysoft.. . /
': ;.ul ''.~ ": " (17.5 to 18.4) Sandy CLAY wIth SAND, brown, wet, - 90% medIum

e••• Sf''' •: ': \\plasticitv clav, with - 10% fine-qrained sand as thin interbeds. I.
~"'K:'\:~~ \1\(18.4 to 19.0) SAND with shell fraQments. /
~~~~~~~~: (19.0 to 19.6) CLAY, brown, wet, medium plasticity, soft, with-
~ • : ": "::: 1\5-10% sand lenses. I
". "". • .. ".": \(19.6 to 21.1) SAND, brown, wet, poorlv Qraded, fine-grained, soft. I

1-----11 ••• '. Ol.:::.. (21.1 to 22.7) Interbedded CLAY and SAND, brown, wet, - 50% '!
Ol: •.:.: :" .:. poorly graded, fine-grained sand interbeds, - 50% medium plasticity
•• : SP:."Ol. =c:..=la~v",--v:...;;e~~rv~so::....:.f-=-t. ----,. .·. . ...·.... . .. .
• '•• '. : ... ... (22.7 to 32.0) SAND, brown, wet (flowing), fine-grained, - 30%

1-----11: : " :: : :: medium plasticity clay from 28.5 to 29 feet.. . ..,· '. I. ...·.. . .. .

0.1
0.9 4/4

0.5
0.0

2/5

0.0

0.0
5/5

0.0

..... . .

~.:.: tft..~ : ••....
r/'..r/'.....
~:.~

. t:."
r/'..r/'.

~~~
~:."!
""r/'.....
~)'....
r/'.o'"

t~~
r/'.o'"....
~:.",
"'~J'.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials Annular Materials

(0.0 to 15.0) Surface Casing, 8
11

sch. 40 PVC (0.0 to 13.5) Portland Cement with 5% bentonite gel
(0.0 to 17.0) Casing, 2" sch. 40 PVC (13.5 to 15.5) Bentonite chips, 3/811

(17.0 to.27.0) Screen, 2" sch. 40 PVC, 0.01 slot (15.5 to 27.5) Sand, 20/40 silica

(27.0 to 27.5) End Cap
· i ithnln"i,. .. for 0 to 17 fnnt r1~nth interval from' - .••. I9 DC rennll::~ ~::IVF!r1 in frnm ?7 ~ tn ~~ feet



PASTOR, BEIilJING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: 08268

NA

3154008.4

1.6

8.25
40
13554963.98

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Lithologic
Description

Completion Date: 05/30107
Drilling Company: Master Monitoring Services, Inc.

Field Supervisor: im Jenninqs PG

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
SuperfLind Site
Freeport, TX

e=-Well "> QJ_
Depth 0 I > ~

(ft) Construction a:: Eo¢:!
Diagram .e g ........

0::

1----------------1Drilling Method: Hollow Stem Auger
1-->:<..-----1-----=------I---=~----_+_~~:.....:...:....~_t

Samplfng Method: 5 ft split spoon

(0.8 to 7.5) Sandy CLAY, reddish-brown with gray mottling, moist, 
10% fine sand, - 90% medium plasticity clay, firm, few oxidized iron
nodules.

(0.0 to 0.8) Silty, sandy, CLAY, dark gray, wet, - 20% silt and very
fine-grained sand, - 80% medium plasticity clay, soft, abundant root~
abundant oroanic matter. I

(25.8 to 40.0) Silty CLAY, greenish-gray with brown mottling, moist, 
10% silt, - 90% medium plasticity clay, very finn to stiff, few
carbonate nodules, reddish brown below 34 feet, increase in silt from
36.5 to 37 feet, - 50% silt, moist.

'" ", 'C1::" ", ",

~~~~.
~'~~" :\

~~
~~
, , "'"'" " ----------'-------1

'""'~~ ",;: (7.5 to 10.0) Sandy CLAY, gray with reddish-brown mottling, moist, -
~~"'-"">~,,,,, 10-20% fine-grained sand, - 80% medium plasticity clay. firm to soft.

"'~'ci:-""~ (10.0 to 12.4) Silty CLAY, reddish brown, wet, < 20% low plasticity
~,~~'"'" silt, > 80% high plasticity clay, soft, a few small carbonate concrelions

"'''''''""~~"""~ (12.4 to 13.6) Silty CLAY, gray, wet, - 50 % silt, - 50% mediumI""""""e"'-""~ ,plasticity clay, very soft. /
""",~,~""'" (13.6 to 15.2) Silty CLAY, reddish-brown with gray mottling, moist, -
:'""<ct\.."'-: 20% silt and very fine-grained sand, - 80% medium plasticity clay, /
.""-""-~ ,,~~ soft.

'-:-:-:=-=--:---:-=--::-:--:::-::--:-::-:----:--:---:----:----:-:-:---::-:---:-:----::----:----'
«:<~:""-..~",,,, (15.2 to 1?.0) CLAY, gray, moist, low plasticity, friable, a few iron /

3/3 " '"~<b~~ .I.':-.n-'-od-,-ulc..:..e..:..Js,L.......:f-'-lrm:...:..,.:.:-. ....,......,..,-----::-:----:-__---,-,....-,- --,.,-__-,--_---,---.,-::--:-'
~~~~"""', (17.0 to 20.2) Silty CLAY, gray with brown mottling. moist, -10-20%

• .:00._ • " ~silt decreasing with depth, - 80-90% medium plasticity clay, very finn,
"~0-~",>,~ \~ew carbonaceous nodules. /

515 ::~"""~0 \(20.2 to 20.6) Clayey SAND, gray, moist, .... 40% low plasticity clay, -/
~"""'~"''' 1\60% fine-qrained sand, firm.. /
r--.>""'-CL~~ (20.6 to 22.9)) Silty CLAY, gray with brown mottling, moist, -10-20'*1°

1----1"-~"'"""" '" ' silt, - 80-90% medium plasticity clay, very finn, a few carbonate
., \ , nodules. .

~~ (22.9 to 25.8) Silty CLAY, reddish brown with gray mottling, moist, -
515 • "''' -',"'-'" '" 10-20% silt, - 80~90% medium plasticity clay, < 5% carbonate I

1"'-"'~~~"': nodules and seams, locally fractured, very stiff.

'", ~"'"""~1---~5/5--11~"

~~
~~~ Note: Portland Cement with 5% bentonite gel placed in the annular

5/5 ~""""~ space outside of the surface casing (0.0 to 17.0 foot depth interval).·

PBW
Well Materials
(o.o to 17.0) Surface Casing, 8" sch. 40 PVC

Annular Materials

(17.0 to 40.0) Portland Cement with 5% bentonite gel

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664 LL1I.itI'''LlC"ll.ogi1..c...d.fiS..CI:ip:'ti.!:·!filoLfnr.Q...n1o...1tn17LffO..Q1nnt...d.rl~Amll1hjthi!Il1e.JntArv~~llljQIlln.Q.lnlln~I'PJi:d..f[Q[frnmn.QMnMW~?'ln1JhlOIi.lnriilnJ.g..-.n --1



PASTOR, BEHLlNG & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: OMW27B

2/8.25
30

3154239.25

2.8

13555282.97

5.45

Easting:

Ground Elev. (ft. MSL):

Borehole Diameter (in.):

Total Depth (ft):
Northing:

TOC Elev. (ft MSL)

Lithologic
Description

Completion Date: OS/29/07
DrillinQ Company: Master Monitoring Services, Inc.

Field Supervisor: rim Jenninas. PG

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

~

O th Well ~ (1).-

ep - Construction Q E > ¢=

(ft) Diagram a. B ~ ~
0:::

....--------------~ Drilling Method: Hollow Stem Auger
1--~---_1_-----=---___1I_--=-------+_=_:....::........~--____t

Sampling Method: 5 ft split spoon

(1.4 to 10.0) Silty CLAY, reddish-brown, moist, medium plasticity clay.
firm to soft, reddish-brown with gray mottling below 4 feet, becomes
gray with reddish-brown mottling below 5.7 feet, wet below 8.2 feet.

~,>"e~~,,,, (0.0 to 1.4) Sandy, CLAY, dark brown, moist, - 10-20% very
~W fine~rajned sand, - 80-90% medium plasticity clays.

~~
~,,~
,,~~'~

~
f'..."\>""""""", ------------------t
I.~",~"""""~~ '" (10.0 to 18.8) Sandy silty CLAY, gray, wet, - 10-20% very

"'- ' "" fine-grained sand, - 80-90% medium plasticity clay, a few shell
K\~"':~\:' fragments, very soft, shell fragments and sand content increasing by

~
""e~,,,,,,,, 15 feet, light gray, - 10-20% shell fragments, - 3040% fine to

~
~~ medium-grained sand, - 50-60% medium plasticity clay, sand content

~ " ,::;: decreasing at 17.5 feet, grayish brown. - 5% oyster fragments, - 1O~
~,,,>,,,,,,. ~ very fine-grained sand, - 85% medium plasticity clay, firm.

~"""""'\.:-;'" --...,.---------,-------------:--:----"---:----"__---:-:--~ _::_:__:____t

~~ • ~yyy~" \ (18.8 to 19.0) Silty CLAY, gray, moist, - 40-50% silt, - 50-60% low
,....---'~~~~~ \plasticitv clav, firm. /

~~~";..~~ (19.0 to 22.4) Sandy, silty, CLAY with poorly graded SAND, brown,
~'X.~~*~~~ wet, - 30"40% very fine-grained sand and silt, - 60-70% medium
I"-.'",-'er:'""~ ,plasticity clay, soft. /
~':' :".~,,;::. (22.4 to 24.0) Silty CLAY, reddish-brown with gray mottling, moist,
· •·0·. .medium plasticity, a few carbonate nodules, very firm. /•-. ·.5p. ·...
: : o • .e. eo. (24.0 to 26.9) SAND, brown, wet, poorly graded, fine-grained, soft.

~~""~ (26.9 to 30.0) CLAY. reddish brown with gray mottling to 27.8, gray
~ below 27.8, moist, medium plasticity, very firm.

Note: Portland Cement with 5% bentonite gel placed in the annular
space outside of the surface casing (0.0 to 19.0 foot depth inteNal)./

0.1

0.0
4/5

0.0

0.2

4.5/5
: : : : : :

::

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials Annular Materials

(0.0 to 19.0) Surface Casing, 8" sch. 40 PVC - (0.0 to 18.5) Portland Cement with 5% bentonite gel
(0.0 to 24.5) Casing, 2" sch. 40 PVC (18.5 to 23.5) Bentonite chips, 3/811

(24.5 to 27) Screen, 2" sch. 40 PVC, 0.01 slot (23.5 to 30.0) Sand, 20/40 silica

(27.0 to 27.5) End Cap -
lithnlnnir. .. fnr n tn 1~ fnnt rlp.nth intp.rv~llnnnp.rI frnm OMW?1 hnrinn



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NC2MW28

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Tim Jennin s PG
Hollow Stem Auger

5 ft. split spoon

Borehole Diameter (in.):

Total De th ft:
Northing:
Easting:

Ground Elev. (ft. MSL):

Toe Elev. ft MSL

8.25
15
13554651.88
3154233.16

1.8
4.76

Lithologic
Description

(0.7 to 12.6) Sandy CLAY with silt, reddish-brown with gray mottling,
moist to locally wet, - 10-20% very fine-grained sand, - 80-90%
medium plasticity clay, firm and locally- friable, gray mottling increasing
below 4.5 feet, brown organic matter from 8 to 8.8 feet, no odor,
becoming wet at 10 feet, a few thin sand lenses from 12 to
12.6 feet.

USCS

I""'~~~-"<--"l (0.0 to 0.7) Sandy CLAY, dark gray, wet, - 10% fine-grained sand,
90% medium lasticit cia , soft, abundant roots.

(12.6 to 14.1) Sandy silty CLAY, gray, wet, - 20-30% fine-grained
sand, - 20-30% silt, - 50% medium plasticity clay, very soft, few

I~~~""""""'~ a ster shells, a few thin < 0.1" sand interbeds.
(14.1 to 15.0) Silty CLAY, reddish-brown with gray mottling, moist,
10-20% silt, - 80-90% medium lasticit cia ,firm.

Well >'
Construction Q E

a.c..
Diagram .e

o

Depth
.(ft)

0.2

2 0.0
5/5

4 0.0

6 0.0

4/5
8 0.0

10 0.0

0.0

12
5/5

14 0.0

16

18

20

22

24

26

28

30

This boring log should not be used separately from the original report.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fa-'{ (512) 671-3446

Well Materials
(0.0 to 5.0) Casing, 2" sch. 40 PVC
(5.0 to 14.5) Screen, 2" sch. 40 PVC, 0.01 slot
(14.5 to 15.0) End Cap

Annular Materials
(0.0 to 1.0) Portland Cement with 5% bentonite gel
(1.0 to 4.0) Bentonite chips, 3/8"
(4.0 to 15.0) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND3MW29

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date: 05/31/07
Drillinq Company: Master Monitoring Services, Inc.

Field Supervisor: '-im Jenninas PG
Drilling· Method: Hollow Stem Auger

Borehole Diameter (in.):

Total Depth (ft):

Northing:
Easting:

8.25
17.5

13554733.7

3154525.86

PBW Project No. 1352

~Well >' Q)_Depth 0 I > at=
(ft) Construction a: Eo¢!

Diagram 2: g ................ c:::

Sampling Method: 5 ft. split spoon

USCS

Ground Elev. (ft. MSL):

TOC Elev. (ft MSL)

Lithologic
Description

2.9
5.33

o -
-
-
-

2--
-
-

4--=-
-
-
-

6-
-
-
-

8-=
-
-
-

10 --=
-
-
-
-l _
-
-
-
-

14 - -
-
-

16 -=-
-
-

18 --=-
-
-

20 -=-
-
-

22 -=-
-
-

24 -=-
-
.-

26 -=-
-
-
-

28 - -
-

30 =-

4.2

117

249

276

162

585

884

527

>. '''...'" ',:--","... (0.0 to 1.8) Sandy CLAY with gravel, brown with gray mottling,
~~c~~ locally moist, - 20% fine-grained sand, - 80% medium plasticity clay,

4.5/5 ~\~ ..... < 5% gravel and shell fragments, soft. /

~~~~ (1.8 to 7.1) Silty CLAY,gray to dark gray, wet from 1.8 to 2.6 feet,
I--_~I""~~~~: moist below 2.6 feet, soft to firm, decaying marsh type vegetation

0~""'-,"..." from 1.8 to 2.6 feet.

,,"'''' ~"'"'" " -------------------------
4.5/5 ~~,,~

~~ rr.1 to 12.5) Sandy silty CLAY, brown, wet, - 10-20% fine-grained
""~.fJI,,,, sand, - 30-80% silt, - 30-60% medium plasticity clay, soft, wood

1--_3-/5--l1~.~.."(.~.~.0~.~.'.~~., _--;-f~-;-:a::-g_=m_,_e-n_:_ts a-n__:_d___=_b-la-c....,....k_st_a_in_,_in-

g

....,..........fJi-o-:-m=8-.-3-tO....,..-8::-:-.6-f-e-e-t,-m-o-:-d-e-ffi-t_e_c_re_o_s_o_te~ like odor, local black staining from 10.5 to 12 feet.

m~~~m~~~~~m~~~~ (12.5 to 16.6) Poorly grnded SAND and silty SAND, brown, wet, 
~:~:~:~:~:~:~:~:~:,:, 10-30% silt, wet locally from 12.5 to 13.5 feet and wet below 15.4
nm~~;~~~~m f~~J, - 70 -100% very fine to fine-grained sand, locally abundant

1-----11~:~:~~~:~:~:~:~:~~':i NAP-L visible within sand from 12.5 to 13.5 feet and slig ht to
m~~~~~~~~~~~m~~~~ moderate NAPL (sheen) visible within sand from 15 to 16.4 feet,

2.5/2.5 ~~m~~~~~~~~~~~~~~~; moderate organic odor, soil sample (SB-MW29-01) collected from
"'~'Cb~~ \ 12.5 to 13.5 feet. /

. (16.6 to 17.5) Silty CLAY, reddish-brown, wet, - 10-20% silt, 
80-90% medium plasticity clay. very soft, no NAPL staining or shee
obseNed within clav.

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Well Materials
(0.0 to 7.0) Casing, 2" sch. 40 PVC
(7.0 to 17.0) Screen, 2" sch. 40 PVC, 0.01 slot

(17.0 to 17.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with 5% bentonite gel
(3.0 to 5.0) Bentonite chips, 3/8"

(5.0 to 17.5) Sand, 20/40 silica



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientis~s·

Log of Boring: NE3MW30B

35.5

12.518.25

6.70

3154741.85
3.5

13554690.78

Borehole Diameter (in.):

Easting:

Ground Elev. (ft. MSL):

Northing:
Total Depth (ft):

TOC Elev. (ft MSL)

Lithologic
Description

Hollow Stem Auger

5 ft core barrel

11/26/07

Len Mason, PG

Universal Drilling Services
Completion Date:
Drilling Company:
Field Supervisor:

USCS

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport. TX

~Well '> Q).-.

Depth Construction Q E 6~
(ft) DiagrafD a... E; ~ '-

t-----------------IDrilling Method:
I---''''-------t-----:::<---..:......--+----=------f->'!-'-''<--!.....!........L.J~''--_I

Sampling Method:

I

(34.1-35.5) CLAY, gray, moist, high plasticity, firm, fat clay, slight
odor, no NAPL staininQ or sheen observed within clay.

(29.5-34.1) SAND, brown to gray, wet, shell material throughout,
fine to medium sand, subrounded to sUbangular, strong chemical
odor, sheen throughout, locally abundant NAPL visible within sand
from 33.9 to 34.1, soil sample (SBMW30-01) collected from
33.6-34.1 feet.. .

(0.9-2.8) CLAY, brown, moist, medium plasticity, trace wood
fraament at 1.8 feet.
(2.8-8.0) Sandy CLAY,. gray, moist to wet at 4.5 feet, some (- 10%)
sandy lenses, soft, medium-high plasticity, gray with some brown
mottling below 5 feet.

(8.0-12.5) Sandy C~AY, brown with gray mottling to 10 feet, brown
below 10 feet, moist, - 20-30% fine sand. very soft, medium
plasticity, becomes wet.below 11.2 feet.

(0.0-0.9) Sandy, silty·, CLAY, brown with some orange mottling,
moist, - 10-15% very fine sand, - 30% silt, soft, medium to low
\plasticity.

(20.0-25.0) Silty SAND, brown, wet, sand is very fine, loose,
chemical odor, sheen observed, flOWing sand .

(25.0-25.5) Slightly sandy CLAY, gray, moist, - 5-10% very fine
sand, soft. me.dium-hiQh plasticity, chemical odor.

(12.5-17.0)' Silty SAND, brown, wet, sand is very fine, - 20% silt,
loose.

(25.5-26.4) Slightly clayey SAND, brown and gray, wet, - 10% fine
'clav lavers throuQhout, sand very fine sliaht odor. /
(26.4-26.8) Sandy CLAY, brown ish-gray, moist, high plasticity, soft
to finn. I

(26.8-27.5) Silty SAND with some shell material, gray, wet, sand is
very fine, - 20% silt, chemical odor. I
(27.5-28.5) Sandy CLAY, gray, moist, .... 20-30% fine· sand, soft,
high plasticity, chemical odor, wet gray sand layer with shell
materi.al from 28-28.2 feet.

(17.0-18.0) Clayey, silty, SAND, brown with some gray, wet, 
\-...:...1..::..0----:1~5-.:..Ofc.::.....o.:W.-9.:....=ra:.J.,V-=c:..::la=.J..V..L-'_-~3--=0...:....%=--=..:si.:..:.Jlt,"__=s=a::..:...;n:....=d-:.is=__=_ve=..:ry~fi:..:....:.n_=_eJ......,;, I..::..o..::..os=-.:e::....:.._....,....-_~/

(18.0-20.0) CLAY with some silty sand zones, brown, moist, soft,
\.."--'rn...:..-e_d_iu_m-'---'-h~i9!...:.._'h__Lp:....:..la_'_s....:.ti:..:...ci~tv'_'_, _b_e_co...:..-m-,--es-JoLg:....:..ra'-.J..V--=a..:..;..n:....::.d:....:..f_irm_a_t_1_9_fe_e_t_.__----'I

. .
. .

.. .. ..

... .

·.::·.s~:.·.. :·

. : ::.....::-: ::..:..:.. .. . .. .. .. ..

:.·.siVI:.SC·: .

2/5

2.5/3

..........

."s'M: :::-

f----ll . .... . ... :

535

205
133
135
86.4

.2/2.5 ~"~
r--------t::::::::::::::.......•......

1/2.5 ::::::::::::::
::": ::R'N:::::.......... ~ .. ,. .... ~. 31 09 r----~"..".. "....""" "" .. "" "" 00 "" o.::::: == :=::: ••••••••••••.•.:.:. = .;.;. 304 25/25 ::::::::::::::

.~ ,,! .~ :.~ :.~ ~ ~ ~ ~ ~ ~ .. ~,'""c~"""'..:.: ..

PBW
Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
rT" 1 ~,.., """ ,._ .. _._ .. _ ,_ .. _ .... __ .. _ •• ..,.

Well Materials Annular Materials

(0.0 to 19.5) Surface Casing, 1211 sch. 40 PVC (0.0 to 18.5) Portland Cement with 5% bentonite gel
(0.0 to 25.0) Casing, 211 sch. 40 PVC outside of surface casing
(25.0 to 35.0) Screen, 211 sch. 40 PVC. 0.01 slot (0.0 to 23.9) Bentonite chips. 3/8 11

inside
(35.0 to 35.5) End Cap surface casing

(23.0 to 35.5) Sand, 16/30 silica



PASTOR, BEHLlNG & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE4MW31 B

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date:
Drilling Company:
Field Supervisor:
Drill1ng Method:

06/13/08

Universal Drilling
Tim Jennings, P.G.
Hollow Stem Auger

Borehole Diameter (in.):
Total Depth (ft):
Northing:
Easting:

8.0/13.0

45
3154903.18
13554709.81

3.0
6.01

Ground Elev. (ft. MSL):
TOC Elev. (ft MSL)

Lithologic
Description

5 ft. split spoon

(16.0-20.0) NO RECOVERY.NR

uses

Sampling Method:

1/5

RD BASI:: (0.0-0.8) Caliche road base.

" . . .. ., ... .... ....
2.5/5 ••• "

0
'

to : :. ::. (20.0-30.0) SAND, poorly graded, brown, wet, very fine-grained to
1--_-1'" • '. medium-grained sand with -5% shell fragments at 20.0 to 21,5, very

• oS.p 0 0 fine-grained to fine-grained sand with trace shell fragments at 21.5 to 30.0,. ......
• • • • • 0 firm, trace gray clay.

2.5/5 : 0
0

• 0 ·.0..... .
• • I .'. . .

0.3

0.2

0.2

0.4

0.2

0.2

5/5 ~""~.t:-'b0~ (0.8-6.2) Sandy CLAY, gray with brown moUling, moist, -5 to 10%
,,~""-\( fine-grained sand, - 90 to 95% medium to high plasticity clays.

t---------f'..~"'"~"\.,,"'-":H"""" (6.2-8.5) Silty sandy CLAY, brown with gray moUling, moist to locally wet,
5/5 .,~..::>""" -5 to 10% fine-grained sand, -15 to 20% silt, -70 to 80% high plasticity

. ::-JIIIL.:.:..: clay. soft. /'
~ : '•• ' •• '1\ (8.5-9.4) Clayey SILT, grayish-brown, wet, -30 to 40% high plasticity clay,/

I-- ••,. SM ..": v"'60 to 70% silt. soft. /
. .' ....,. (9.4-11.3) Silty SAND, grayish-brown to brown, wet, -10 to 30% silt, -70 '0

5/5 ~--:niL' .. -\90% flne~gralned sand. soft.
•• - , . . (11.3-13.4) Sandy clayey SILT, brown, wet, -10 to 20% high plasticity clay)

~
~~~ \ ....20 to 30% fine-grained sand, -50 to 70% silt verv soft. /

r---I'-..'\"C!:t'" (13.4-16.0) Sandy CLAY, grayish-brown, wet, -10 to 20% very fine-grained
0.2 ~'" ,"'" sand, -80 to 90% high plasticity clay, very soft.

0.2

~
QE
Q..a.

S

Well
Construction

Diagram

~~~~~= ~~~ ~
~; ;"'~,,~ ..,.....~.. '\.

.., ,~,~, ~~~~~ ~.
"','...' "" "''' ....I' , , , ~ LoIJ

~~ ,~,~, ~~~ ~~
~~ ' ' ' ............-
"'~ ' ' ' , ~ ...' ' ' ' ...,...~... ~.
1-", , "',"'~' ~..
~, , , , ...,...~... ~.

~; ~~~~ ~~~~~ ~~
'\, , ...

..; ~~~~~ '\,~,; ...

.." '...' ' ~'~Jl~~"
""...' ' ' .1......

...~ '....' ' ' .1.. ,.

~'-~ ~~
~~~ ~.",'\, ~~
~:;."''' "-'" ~~
~~ '\.'\ I~;;

....=....
1~~jM~~~1

PBW Project No.. 1352

Depth
(ft)

5-
-

-

-

-

-
-

15 -

-

-

o _

-
-

-

-

-

-
10 -

-
-

20 -

-

-
-

-
-

-

-
25 -

30 -
-
-
-
-

35 -
-

0/5

- NR (30.0-40.0) NO RECOVERY In flowing sands.

-
-
-

40 -
-
-
-

45 -

0/5

:\~~
0.25/5 ~,.~~, (40.0-45.0) Sandy CLAY in shoe of core barrell, only recovered 0.2',
l"~ drilled like clay.

Annular Materials
(0.0-12.0) Cement/Bentonite slurry, inside surf. casing
(0.0-16.0) CementlBentonite slurry, outside surf. casing
(12.0-17.0) 3/8" bentonite chips, Inside sUrf. casing
(17.0-29.7) 16/30 silica sand

Well Materials
(0.0-16.0) Surface Casing, 10" sch. 40 PVC
(0.0-18.0) Casing, 2" sch. 40 PVC
(18.0-28.0) Screen, 2" sch. 40 PVC, 0.01" slot
(28.0-28.3) End Cap

PBW
:Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tcl~1~~1~~4F~~1~~1~«6~~~~~~~~~~~~~~~~~~~~~~~~~~

This borinq loq should not be used separately from the oriqinal report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE4MW32C

8.0/13.0/17.5

80

6.31

3154802.32
13554653.07

3.2

Borehole Diameter (In.):
Total Depth (ft):

Northing:
Easting:
Ground Elev. (ft. MSL):
TOC Elev. (ft MSL)

06/13/08

Universal Drilling
Tim Jennings, P.G.
Hollow Stem Auger
5 ft. split spoon

Completion Date:
Drilling Company:
Field Supervisor:

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX,....---------------1 Drilling Method:

1----=~---_t--------=~--_1I_--1~------+_------__t

Sampling Method:

Lithologic
Description

(0.5-5.0) Sandy CLAY.

(10.0-14.4) Silty clayey SAND, brown, wet, -10 to 20% medium plasticity
clay in thin «0.5") interbeds, 20 to 30% low plasticity silt, -50 to 80%
fine-grained sand, soft.

(14.4-19.2) SAND, poorly graded, brown, wet, very fine-grained to
fine-grained sand, soft; black, natural organic material locally.

(5.0-10.0) Sandy SILT, brown, wet, -20 to 30% fine-grained sand, -70 to
80% low plasticity silt .

(20.5-26.2) Sandy CLAY, grayish-brown, wet, -20 to 30% fine-grained
sand, -70 to 80% medium plasticity clay, very soft, barrel filled with
cuttings and slough from inside casing--resulted In poor recovery.

(19.2-20.5) CLAY, grayish-brown, wet, medium plasticity clay, locally
bedded soft.

(26.2-29.0) SAND, grades to poorly graded sand, brown, wet, very
fine-grained to fine-grained sand, very soft.

"(0.0-0.5) Caliche road base plugged sampler, no recoverv.

(29.0-35.0) Poorly graded SAND and clayey SAND, wet, -10% high
plasticity clay in sand locallyI -90% fine-grained to medium-grained sand,
shell fragments throughout.

(35.0-40.2) SAND, poorly graded, brown, wet, very fine-grained to
fine-grained sand, compact, gray below 39.0.

..__ ....- ... -_..-- ... -
-"'M!=-'.-- ... -- ...-.. --.,.
1-... --

.. .
• • *.. . ... . .· ...

••• "$p•• :
.' .. .. .. ...· . ..

.· .. . ..
· :SP: ..·. .• fl. II •

5/5

5/5

3/5

0.5/5

2.5/5

t-

· . ....
t- ••••

• •• II.. ..
: •S'P·· """. "" ... .

II • ' •• • It·'. .'.· ....
• ••• I •

• I • • • 6:: .
2/5 _ ••~p"••·. . ... . .·... : ...

to---- I • ••

~~~"""~ (40.2-41.7) CLAY, gray, wet, high plasticity clay, soft.

0.1

0.5

0.1

o

0.1

0.2

0.6

44.1

14.2

'$'
0'-EO-c.
~

Well
Construction

Diagram

PBW

Depth
(ft)

Well Materials Annular Materials
(0.0-20.0) Surface Casing, 14" sch. 40 PVC (0.0-10.0) Bentonite ehlps, Inside 10" casing
(0.0-48,8) Surface Casing, 10" sch. 40 PVC (0.0-20.0) Cement/Bentonite slurry, outside 14" casing
(0.0-64.0) Casing, 2" sch. 40 PVC (0.0-48.8) Cement/Bentonite slurry, outside 10" casing

Pastor, Behling & Wheeler, LLC (64.0-74.0) Screen, 2" sch, 40 PVC, 0.01" slot (10.0-58.3) Cement/Bentonite slurry, Inside 10" casing
2201 Double Creek Dr., Suite 4004 (74.0-74.3) End Cap (58.3-62.0) 3/8" bentonite chips

Round Rock, TX 78664 (62.0-76.0) 16130 silica sand
~1(512)671-3434 F~(512)671-3446~~~~~~~~~~~~~~~Q~6~~_~rQ~~~C~o~~_e_d~be~n_~~~_~~p_~_~~~~~~~~~

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NE4MW32C

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date:
Drillina ComDanv:
Field Supervisor:
Drilling Method:

06/13/08

Universal Drillina
Tim Jennings. P.G.
Hollow Stem Auger

Borehole Diameter (in.):
Total Depth (ft):
Northing:
Easting:

8.0/13.0/17.5

80
3154802.32
13554653.07

PBW Project No. 1352 Sampling Method: 5 ft. split spoon Ground Elev. (ft. MSL):
TOC Elev. (ft MSL)

3.2
6.31

Lithologic
.Description

(55.0-60.0) Silty CLAY. gray with local red mottling. moist, ....5 to 10% silt as
very thin interbeds and lenses, a few silt lenses and thin «0.1') interbeds
at 57.0 to 58.5.

USCS

3/5 '. 0 1

0

• I

~. : '~po : "
0

(41.7-45.8) Poorly graded SAND and clayey SAND. gray, wet, ....20% high
: .' • I '.' plasticty clay, -80% fine-grained sand.

- .. ' .
,~~c!i~ (45.8-47.1) CLAY, gray. wet, high plasticity clay.

5/5 '\. _"'" ,,~~47.1-47.4)SAND, poorly graded, gray. wet, flne~grained to
\..~""'\ \~dium-arainedsand Interbedded in clav.
~"<\:'< \c47.4-47.7) CLAY arav, wet.

-0:~,,~ -
3/3 '"'~~ (47.7-55.0) Sandy CLAY. reddish-brown with gray mottling, ....5 to 10% very

~
.... "'~'"'" fine-grained sand, -gO to 95% medium plasticity clay, a few small shell

- '"~ fragments near top, very stiff and dense.
2/2 I"\."'-.:

9.2

0.9

~~
0.1 3/3~

~~.;:; (60.0-60.5\ CLAY, arav -20 ta 30% shell fraomenls.

5/5 0~ ""

002 - ~ (60.5-72.7) CLAY, very dark gray, maist, high plasticity, clay with abundant
5/5 ~~ natural organic material at 62.5·to 68.0, a few shell fragments.

0.5 ~

0.3 :-~~~'~~':-ri~;-::;;:i'7i\--c5LJETT1:::::::-:==~:::-i:::-::::=i~:-::;:=:::-:::::-r:::--------; I
r--.."'-~H,,- '\.1'-.(72.7-73.0) SHELL laver aooears to contain some water. /

-----:-~ " /73-73.81 CLAY, similar to the material at 60.5 to 72.7. /

~~~ (73.8-80) CLAY, blujsh~gray. moist l high plasticity clay with few shell
5/5~ fragments, very firm to stiff, thin slit bed at 77,7.0.3

$"
0 1

-E
0-0.

S

Well
Construction

Diagram
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55 -

Depth
(ft)

60 -

65 -

70 -

75 -

80

PBW
Well Materials Annular Materials
(0.0-20.0) Surface Casing, 14" sch. 40 PVC (0.0-10.0) Bentonite chips, Inside 10" casing
(0.0-48.8) Surface Casing, 10" sch. 40 PVC (0.0-20.0) Cement/Bentonite slurry, outside 14" casing
(0.0-64.0) Casing, 2" sch. 40 PVC (0.0-48.8) Cement/Bentonite slUrry, outside 10" casing

Pastor, Behling & Wheeler, LLC (64.0-74.0) Screen, 2" sch. 40 PVC, 0.01" slot (10.0-58.3) Cement/Bentonite slurry, inside 10" casing
2201 Double Creek Dr., Suite 4004 (74.0-74.3) End Cap (58.3-62.0) 3/8" bentonite chips

Round Rock, TX 78664 (62.0-76.0) 16/30 silica sand

Tcl~I~67~3434 F~~1~671~446~~~~~~~~~~~~~~~U~6~~_~70~~~)c~oTa~~_d,be~n~~~~~~~P_~~~~~~~~~~~
This bOrlnQ IOQ should not be used separately from the oriQinal report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NB4PZ01

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Completion Date: 07/21/06
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Len Mason, P.G.
Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

Borehole Diameter (in.):
Total Depth (ft):

Northing:
Easting:

Ground Elev. (ft. MSL):
TOC Elev. (ft MSL):

2
22
13554276.47

3154459.85
2.3

. : .:-.' ."

'.. 'S'O/aM :. (0.0 to 0.7) Clayey silty SAND, brown, very fine-grained, subrounded, quartz,
,', :: ." , :' \very low plasticity to uncohesive, dry. /

0.8
",

"

....

0.8 3.6/4 .,'..'.' .... .... ':'
"

'CL:

0.9

0.9 3.8/4 ....

,-
"0.9 "

"
,',

"
", ....

- .... ....- .. -
3.7/4 - ..... - ...- ... -... - ...- . .. -.. - ...

i-' ._.
1.3

... :-MI."'-. -...-. .. -
-a' _ .
... _.a.- ... -

1.6 4/4
- ... - ...- .. -... - ...- . .. -

"

1.9
CL

2/2

1.7

Lithologic
Description

(0.7 to 13.1) CLAY, brown and gray, slightly mottled, soft, medium plasticity,
slightly moist, becoming soft and moist below 5.4; becoming very soft at 6.6;
becoming very moist to saturated at 8.0; becoming mostly greenish-gray with
some brown; moist to very moist, saturated in areas at 9.0.

(13.1 to 18.9) Slightly sandy clayey SILT, brown, and greenish gray; very soft,
uncohesive, saturated.

(18.9 to 22.0) CLAY, gray to olive gray, firm, medium plasticity, slightly moist to
dry, trace gravel.

USCS

3.1/4

Recovery
(ftIft)

0.5

Depth
(ft)

o -
-
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-

2-
-
-
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-
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16 - -
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18 -
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20 -
-
-
-
-

22 - -
-
-
-

24 - -
-
-
-

26 -
-
-
-
-

28 ~
-
-
-

30 -

PBW
Comments:

A temporary piezometer (screened interval 9 -19 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NC3PZ02

4/4

3.6/4

3.9/4

2
28

2.9
3154398.52
13554519.81

Ground Elev. (ft. MSl):
Toe Elev. (ft MSL):

Borehole Diameter (in.):

Northing:
Easting:

Total Depth (to:

Lithologic
Description

Completion Date: 07/21/06
DrillinQ Company: Best Drilling Services, Inc.
Field Suoervisor: Len Mason, P.G.
Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

(19.3 to 20.0) CLAY, gray, some greenish-gray, soft to firm, medium plasticity,
\slightly moist. . /

(20.0 to 22.5) Silty CLAY, brown and gray, very soft, uncohesive, very moist.

(15.9 to 17.0) CLAY, gray, medium plasticity, soft to firm, moist.

(17.0 to 19.3) Silty CLAY, brown and gray, very soft, uncohesive, very moist.

'. (22.5 to 28.0) CLAY, trace gravel, gray and olive-brown, mottled, reddish-brown
.'~." at 26.7 to 27.6. firm. slightly moist to dry,medium plasticJty.

CL' ~

USCS

. ,'.,.,,'.:.' ,"

..~'... ~' '.', :' .. ,: .:
.' ,"

..

'. .: : .

... ME .... (14.6 to 15.9) Clayey SILT. brown and grayish-brown, saturated, very soft,
... . .. _ uncohesive.

·":-'>:·C:'::L·:~.:'''''.?'. (0.0 to 14.6) Silty CLAY, reddish-brown to brown, soft, low plasticity, slightly
" . '. . moist; becoming gray and reddish-brown to brown, slightly mottled at 3.0;
.' " .. ' becoming greenish-gray.and brown, slightly mottled, very soft at 8.0.

"

3.6/4

3.8/4

3.7/4

3.8/4

Recovery
(ftIft)

1----1: .' .'...

1

2

0.6

0.9

0.9

1.5

1.2

0.6

1.9

1.4

1.1

s-
o'-E
c..~

a..........

PBW Project No.. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Depth
.. (ft)
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-
-
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28 - 1.7
-
-
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30 ---i

PBW
Comments:

I- temporary piezometer (screened Interval 12.5 - 22.5 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite p~lIets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLc
Consulting Engineers and Scientists Log of Boring: ND1 PZ03

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

2.9/4

(0.0 to 1.2) Slightly sandy, silty CLAY, brown; very fine-grained, subrounded,
Quartz sand; firm, medium olasticitv, slightly moist.

3154263.8

18

2

13554945.56

2.2Ground Elev. (ft. MSL):
TOC Elev. (ft MSL):

Borehole Diameter (in.):

Northing:
Easting:

Total Depth (ft):

Lithologic
Description

Completion Date: 07/21/06
DriJIinQ Company: Best Drilling Services, Inc.

Field Supervisor: Len Mason, P.G.

Sampling Method: 4 ft split spoon
Drilling Method: Direct Push

USCSRecovery
(ftIft)

6.2

>'
0'-E
0.. a.

B
o -

-
-
-

2-
-

Depth
(ft)

8.8

10.5
, .....

-
-
-

4--
-
-
-

6-
---1

-
-
-

8 - 25.2-
-
-
-

10 - 12.5-
-
-

3.7/4

3.9/4

..... -. \',

.... ,

.c~,·..
" (1.2 to 15.7) CLAY, brown and gray, slightly mottled, soft to firm, medium

plasticity, slightly moist, very moist at 4.0, some black staining at 10.2, saturated
'and very soft at 12.0.

12 -= 44.7-
-
-
-

14 - 24.9-
-
-
-

16 - 17.9-
-
-
-

18 - 29.3-
-
-
-

20 - -
-
-
-

22 - -
-
-

24 -=-
-
-
-

26 -
-
-
-
-

28- -
-
-
-

30 -

1-------1. '.

3.9/4

1/2 (15.7 to 18.0) CLAY, gray, firm, medium plasticity, dry to slightly moist.

PBW
Comments:

\ temporary piezometer (screened Interval 5.5 - 15.5 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



IPASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: ND3PZ04

_4 •• _ •••

I-------{.- .... - .... - ...

I------L.:-_•• -•• -.-.:.:.:.:-... - ... -

'::.001: '::. (6.5 to 17.0) Sandy clayey SILT, brown; very fine-grained, poorly sorted,
1------+_... _ subrounded, quartz sand; uncohesive, saturated, odor.

1-'-'-'-
~-Gl'/NIl:'- (4.5 to 6.5) Silty CLAY to clayey SILT, brown and gray, mottled, very soft, low

2.9/4 ~:..:::::=::.- plasticity, very moist to saturated, slight odor.

2

20

3154524.94
13554698.81

2.4Ground Elev. (ft. MSL):
TOC Elev. (ft MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

Easting:

Lithologic
Description

Completion Date: 07/21/06
Drilling Company: Best Drilling Services, Inc.

Field Supervisor: Len Mason, P.G.

Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

(17.0 to 20.0) CLAY, brown, some gray, very soft, medium plasticity, moist,
odor, .becoming greenish-gray, firm to medium plasticity, slightly moist to dry,
trace iron nodules at 19.0.

.. ..

uses

... - ...- ... -

....
.0.' ........

......:: ..:.....:~ (0.0 to 1.1) Slightly sandy CLAY, gray, some olive-brown; very fine-grained ,
." . <"':~};':.>::' ,subrounded sand; soft, low plasticity, slightly moist.

.. ·:·:··P:~<>·:.. (1.1 to 4.5) CLAY, gray, some olive-brown, soft to slightly firm, medium
.. -:. plasticity, slightly moist.

- ... -

... - ... 
f- .... - •... - .... -

- .... - ....-... - ... - ...

3/4

3.5/4

3.9/4

3.8/4

Recovery
(tuft)

13

167

181

170

304

60.1

121

8.1

166

28.1

'>
0'-Ea..c.

S

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Depth
(ft)
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-
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30 -

PBW
Comments:

A temporary piezometer (screened Interval 7 - 17 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



IPASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NF1 PZ05

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Completion Date: 08/01/06
Drilling 'Company: Best Drilling Services, Inc.

Field Supervisor: Tim Jennings, PoGo

Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

Borehole Diameter (in.):

Total Depth (ft):

Northing:
Easting:

Ground Elev. (ft. MSL):
TOC Elev. (ft MSL):

2
18

13555211

3154490.84
2.2

o

Lithologic
Description

(8.0 to 9.7) Silty CLAY, gray to brown, wet, high plasticity, soft.

(12.0 to 13.4) Silty sandy CLAY, brown, wet, - 30% to 40% very fine-grained
sand and silt, ,... 60% to 70% high plasticity clay, very soft.

(13.4 to 16.7) Silty SAND and CLAY, brown, wet, ,... 20% to 30% high plasticity
fines (thin clay interbeds), - 70% to 80% very fine to fine-grained sand, soft.

(16.7 to 18.0) Interbedded CLAY and SAND, -30% poorly graded sand as thin
« 0.1 inch) beds and'" 70% high plasticity clay, top of first confining clay.

.Ctl :,,::'

USCS

, ','." ."-

.' .
,'. ".

'.:." ..

...· .

· .. : .

::·:.~:M;~~::· (9.7 to 12.0) Silty clayey SAND, brown, wet, - 20% to 30% high plasticity fines,
: '.' '.. '. - 70% to 80% very fine to fine-grained sand, soft.
.".:.

11
•• ". :

. ' .::'~Ci~M':: (6.2 to 8.0) Silty clayey SAND, brown, wet, - 50% medium plasticity fines, ,...
: ..... : ... :. 50% very fine to fine-grained sand. soft.

1/4

Recovery
(ftIft)

,:·,.. :.,:.~ ... :.:.·.,·c...:.·.:,~..·...,~·.:.: (0.0 to 6.2) Sandy CLAY, dark grayish-brown, moist, - 20% fine-grained sand,
· ,... 80% medium plasticity clay. finn.

1------1
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PBW
Comments:

A temporary piezometer (screened interval 8 -18 ft.) was Installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: NF3PZ06

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

(0.0 to 4.8) Silty CLAY, dark brown to gray, moist, medium plasticity fines,
abundant roots, firm.

(14.7 to 16.0) Well-graded SAND, brown, wet, very fine to medium-grained
sand with shell fragments.

(13.1 to 14.7) Silty CLAY, brown, moist, high plasticity fines, soft, first confining
clay.

2
16

3154813.75
13554991.77

2.5Ground Elev. (ft. MSU:
TOC Elev. (ft MSL):

Borehole Diameter (in.):

Northing:
Easting:

Total Depth (ft):

Lithologic
Description

Completion Date: 07/31/06
DrilJinq Company: Best Drilling Services, Inc.

Field Supervisor: Tim Jennings, P.G.

Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

(4.8 to 13.1) Silty sandy CLAY, b'rown, wet, - 30% to 40%, fine sand, - 60% to
70% medium plasticity fines, very soft.

PBW Project No. 1352

'>QI Recovery USCS-Ec..a. (ftIft)&.
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PBW
Comments:

A temporary piezometer (screened interval 3 -13 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, 'IX 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SA4PZ07

1-----1. "'..

., ."sc:·::: (0.0 to 1,5) Clayey SAND, ·brown with strong brown, plant material, loose, dry,
::::.' ,'::'. trace gravel.

2
24

5.4

13553911.84
3154746.34

Ground Elev. (ft. MSL):
TOC Elev. (ft MSL):

Borehole Diameter (in.):

Northing:
Total Depth (ft):

Easting:

Lithologic
Description

Completion Date: 07/20106
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Len Mason, P.G.
Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

(9.6 to 24.0) Silty CLAY, reddish-brown with some light greenish gray, slightly
mottled, soft, medium plasticity, moist; becoming more greenish-gray with some
reddish brown and trace black at 10.5; becoming reddish-brown at 14.9;
becoming greenish-gray with local areas of reddish-brown, very soft, very moist
at 16.0; becoming dry and firm at 22.6.

:CL

USCS

, ,

... ': .:.'. (8.0 to 9.6) Clayey, silty SAND, grayish-brown, some reddish-brown, very
·....~~~~.M:.. fine-grained, subrounded, poorly sorted sand, unconsolidated, saturated, sharp

. . "basal contact. /

::.·~.:~::~cL.: ',~ (4.1 to 8.0) CLAY, gray, soft to firm, medium plasticity; becomes mottled gray,
.. . . greenish gray, and reddish brown at 5.4; becomes very moist at 5.4; saturated,
<:: ' '.' silty sand lens « 0.1 feet) at 5.4.

3/4

3.9/4

4/4

3.5/4

3.9/4

3.9/4

Recovery
(ftlft)

>, , .··?L.,-::' (1.5 ~o 2.0) -~i1~y CLAY, .brown, ~eddish-brown, some black, slightly mottled, S07ft
., '.' .' .'. -: I\medlum plastiCity, orQanlc matenal at base. '.

:. :~M/~C: '. (2.0 to 4.1) Clayey silty SAND; brown, grayish-brown, and reddish-brown, trace
j"""-__~:-'-:-:''''''':''''':''''••_'....:...:~.-I: mottling, very fine-grained, sUbrounded, poorly sorted sand, unconsolidated,

'::-: .':". -<.: \some root material, slightly moist. partially decayed plant material at 4.0. /
........... :'. " .

0.5

0.8

0.7

0.6

0.6

0.6

0.5

0.6

0.7

0.6

>'
0'-Ea. a.a........

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX
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-
-
-
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-
-
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(ft)
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-
-
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12 --:..-
-
-
-
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14 -
-
-
-
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-
-
-
-
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-
-
-
-

20 - -
-
-
-

22 - 0.7-
-
-
-

24 - 1.1-
-
-
-

26 -
-
-
-
-

28 -
-

30
-
-
-

Comments:

A temporary piezometer (screened interval 12 - 22 ft.) was.installed adjacent to this location.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, T.X 78664
Tel (512) 671-3434 Fax (512) 671-3446

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.



PASTOR, BEm.JNG & WHEELER, LLC
Consulting Engineers and Scientists Log of Boring: SD3PZ08

2
28

5.6

13554214.87
3154926.63

Ground Elev. (ft. MSL):
TOC Elev, (ft MSL):

Borehole Diameter (in,):

Easting:
Northing:
Total Depth (ft):

Lithologic
Description

Completion Date: 07/20106
Drilling Company: Best Drilling Services, Inc.
Field Supervisor: Len Mason, P.G.
Drilling Method: Direct Push
Sampling Method: 4 ft split spoon

(4.6 to 8.7) CLAY, dark gray to dark greenish-gray, some reddish-brown,
slightly mottled, soft, medium plasticity, slightly moist, trace root material.

(25.5 to 28.0) CLAY, greenish-gray and brown, mottled, firm, medium to high
plasticity, slightly moist.

USCS

.. (8.7 to 9.8) Sandy silty CLAY, grayish-brown, soft, low plasticity, moist, some
.. . . ' ..... ,sand stringers, very thin, sand is very fine-grained and subrounded.
.. (9.8 to 11.5) CLAY, gray and strong brown, mottled, soft, medium plasticity,

' .. ' moist.

.. ~iII :........(0.0 to 0.5) GRAVEL with sand.

....Cl···.·.. ·· (0.5 to 2.4) CLAY, brown, greenish-gray and black, slightly mottled, soft,

.: .. '~.:'::.> .. :;.' medium plasticity, slightly moist.

... - ... -

- ... - ...

1-. &. • ..

1- .....-., .._ ... -
- ..--.... - ...... - ..._.
",_0 ..- ... -- ... - ...
- ... _....... - ....- ... 
~ ... - ...

4/4

4/4

3.5/4

Recovery
(ftIft)

. '. . . . . (2.4 to 4.6) Silty SAND, light brown, sand is fine-grained, subrounded, poorly
-: ·::.',S.M :: ~ sorted, mostly quartz, unconsolidated, slightly moist, becoming silty clay near

t------I: :.,., '.': ....,. base.
.... ' .:.....: .. ':. :

. ":.:".:- :::
:.. "~ .." ~.'"' .~ ...":.~~. :•. ~.

f-----f- ••• - ••.-:::-.,;.u;:::- (11.5 to 13.7) Clayey, sandy SILT, brown and brownish-gray, soft,
- ... - unconsolidated, very moist to saturated, becoming saturated at 12.1.

f-- ••• -.&.

f------L-.&_' -.& -._._":-

- ... -
- ... -... (13,7 to 25.5) Slightly clayey, sandy SILT, brown, sand is very fine-grained,

I--__~:. 'M~$b-:: mostly quartz, unconsolidated, saturated, sand stringers throughout, slightly les
..:.:.:..-:-:-:-..:.:..:... saturated at 21.9. -,'

1------+ ... - ... -

2

1.1

1.2

1.9

1.6

1.7

1.6 3.5/4

1.5

1.5 3,8/4
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1.1 3,7/4

1.6

1.6 4/4

1.1

>'o'-EQ.c.
c.
'-"

PBW Project No. 1352

Gulfco Marine Maintenance
Superfund Site
Freeport, TX
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o --
-
-

2--
-
-
-

4--
-
-
-

6--
-
-
-

8--
-
-
-

10 -
-
-
-
-

12 - -
-
-
-
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-
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-
-
-
-

20 - ---
-

22 -
-
-
-
-

24 - --
-
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26 - --
-
-

28 - -
-
-

30 -

PBW
Comments:

A temporary piezometer (screened interval 12 - 22 ft.) was installed adjacent to this location.

Pastor, Behling & Wheeler, LLC The borehole was plugged with bentonIte pellets.
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664 This boring log should not be used separately from the original report,

Tel (512) 671-3434 Fax (512) 671-3446



APPENDIXE

CPT PROFILES



-fiJGRO
, Job Number 04.1908-0042

CPT ata

CPT Number NG3-CPT1 Location Gulfco Site-Freeport-TX

Operator ALBERT FONSECA Date and T 03-Jun-2008 08:55:23 Cone Number A15F2.5CKEHW1636

Client Elevation Water Table O::.:..O::..:;O'--'ft..:....-.-__

I
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ii,
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" I I I ; :
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I I
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I I I
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l-~I

PRESSURE U2
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I
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--+-
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-+

2 -10

I
-t-- --
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CPT DATA

FRICTION
TSF

~ I

-+---+---
f- I

I

1
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160 0
TIP
TSF

~II

>
{
~
b I I
~---

I

t f----+ -j- ---+- I

20

30

50

40

70

60

i I

II I I I L
~ ~ ----L- -L.

I I

{
80

90

8 - sand to silty sand

• 7 - silty sand to sandy silt1 - sensitive fine grained

2 - organic material

clay

.4 - silty clay to clay

5 - clayey silt to silty clay

• 6 - sandy silt to clayey silt 9 - sand

10 - gravelly sand to sand

.11 - very stiff fine grained ("')

• 12 - sand to clayey sand ("')

Robertson et al. 1986 .., Overconsolidated or Cemented



1UGA
Job Number 04.190S-0042

PT ala

CPT Number NC2-CPT3 Location Gulfco Site.Freeport·TX

Operator ALBERT FONSECA Date and T 02;;;....-J.;;..,;u""-n'--=·2:;;.;;.0...;;..OS"--------'1-:..4;;..;;.:0-:.;c4:29 Cone Number A15F2.5CKEHW1636

Client Elevation Water Table __.......::..:O.~OO.::.....:..:.ft _

, I

, I

I ~

Ii I! ,I

I I Ii
I ','

II1I '

I i II I,
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I I

I I I I

RATIO
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--t-- +-- 
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CPT DATA

FRICTION
TSF 2 ·10

I {-
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I--I I I
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t--+-+-I-+- t-- -+- -- -+

~
I I I

I
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I
I

I I ~
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T>I I I I
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40 H
I, I ' -L.--

JI ---,-- , --t-· -i

1
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50 I}
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I -/--
(I

60
I

h I
1...- -: -+- -:

r

1

70 --L

(i
SO

)
+- I--t- -1-- -:

I I

90

S • sand to silty sand

.7· silty sand to sandy silt1· sensitive fine grained

2 • organic material

clay

.4 • silty clay to clay

5· clayey silt to silty clay

.6· sandy silt to clayey silt 9· sand

10· gravelly sand to sand

• 11 - very stiff fine grained (*)

.12· sand to clayey sand (*)

Robertson et a!. 19S6 .. Overconsolidated or Cemented



CPT Data
Gil

Job Number 04.1908-0042 CPT Number OCPT-4 Location Gulfco Site-Freeport-TX

Operator ALBERT FONSECA Date and T 030--J~u=n;;...;:-2::..:.0...;:..08,,--------,1...;:..6:....:;:4.:::..:.;2:24 Cone Number A15F2.5CKEHW1636

Client Elevation Water Table 0.00 ft

n::::

CPT DATA 0
5

...J<CW
-I a..

FRICTION PRESSURE U2 RATIO OW~cnm
TSF 2 -10 TSF 20 % 10 0

I

I I I

T-I~r
-- - +- -----I- -+-- i-t II I I I
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I I ~~--r-- -+- +-- -f-- I L-
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---,- I I
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t_ I f
30 I <1

j'
-,- --, -1-

~
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-~ -,- I,

I I
I f; I I

II I
I
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40 > H -t- I-+ +-- -- --+ fJ-! I I II !
1 I

r l_: II
I

i!

~
II

I II 'I
50 II i

~
--

;S"II : '

(
60 ~-~ I_!_! +- -+ ~-,

I III r>

I ,

II i

70 J L.--.L ~I_, ,
-~-

\~

::f-
I I

III

<- fL)

fl
I

80 f--+ --t- -: ~- -+- - -+ ii,

90

.7- silty sand to sandy silt

8 - sand to silty sand

1 - sensitive fine grained

2 - organic material

clay

.4 - silty clay to clay

5 - clayey silt to silty clay

• 6 - sandy silt to clayey silt 9 - sand

10 - gravelly sand to sand

• 11 - very stiff fine grained ("')

.12 - sand to clayey sand (*)

Robertson et al. 1986 '" Overconsolidated or Cemented



Job Number 04.1909-0001

P a a

CPT Number-----=..=OCP:......:....::cT5__ Location Gulfco-Freeport-TX

Operator Albert Fonseca Date and Tin 07-Jan-2009 10:20:32 Cone Number F7.5CKEHW2IB0390

Client Pastor, Behling &Wheeler, LLC

80

80 0
FRICTION

TSF

AA

2 '-6
RATIO

%

cc:
o
:>

.-J«W
-I 0..
OW>
Cl)CDI-

10 0

III1

! II II
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II II
,IIIII
inl!1111

III i III
II II III
IIIII
II III

IIIII1

I II III
II III
IIIII

I II III

IIIII
II III
IIIII
I III

II III
1,1

1 - sensitive fine grained 4 - silty clay to clay .7- silty sand to sandy silt 10 - gravelly sand to sand

2 - organic material 5 - clayey silt to silty clay 8 - sand to silty sand • 11 - very stiff fine grained (*)

.3- clay • 6 - sandy silt to clayey silt 9 - sand .12 - sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cemented



CPT/MIP TEST RESULTS
TIP RESISTANCE PIO FlO ECO

FRICTION SOil
(TSF)

RATlO[X] BEHAVIOR
(V) (V) (V)
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JOB NUMBER: 04. 1908-0042

ELEVATION: 0.00

CPT NUMBER: NG3-CPT1

CONE NUMBER: A15F2.5CKEHW1636

DATE: 03-Jun-2008

PLATE: 1 OF 2
F'UGRO GEOSCIENCES,INC



CPT/MIP TEST RESULTS
TIP RESISTANCE PID FlO ECD

FRICTION SOIL
(TSF)

RATIO[%] BEHAVIOR
(V) (V) (V)

0 50 100 150 0 2 4 6 8 0.0 0.1 0.2 0.300 0.1 0.2 0.3 0.0 0.1 0.2
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JOB NUMBER: 04. 1908-0042

ELEVATION:

F"UGRO GEOSCIENCES.INC

0.00

CPT NUMBER: NG3-CPTl

CONE NUMBER: A15F2.5CKEHW1636

DATE: 03-Jun-200B

PLATE: 2 OF 2
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CPT/MIP TEST RESULTS
TIP RESISTANCE PID FlO ECD

FRICTION SOIL
(TSF)

RATIO[%] BEHAVIOR
(V) (V) (V)
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JOB NUMBER: 04.1908-0042

ELEVATION: 0.00

CPT NUMBER: NE4-CPT2

CONE NUMBER: A15F2.5CKEHW1636

DATE: 04-Jun-2008

PLATE: 1 OF 2
f"UGRO GEOSCIENCES.INC



CPT/MIP TEST
TIP RESISTANCE PID

FRICTION SOIL
(TSF)

RATIO["] BEHAVIOR
(V)
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JOB NUMBER: 04. 1908-0042

ELEVATION: 0.00

F'UGRO GEOSCIENCES,INC
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CPT NUMBER: NE4-CPT2

CONE NUMBER: A15F2.5CKEHW1636

DATE: 04-Jun-2008

PLATE: 2 OF 2



CPT/MIP TEST RESULTS
TIP RESISTANCE PID FlO ECD

FRICTION SOil
(TSF)

RATIO[~] BEHAVIOR
(V) (V) (V)
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JOB NUMBER: 04. 1908-0042

ELEVATION: 0.00

F'UGRO GEOSCIENCES.INC

CPT NUMBER: NC2-CPT3

CONE NUMBER: A15F2.5CKEHW1636

DATE: 02-Jun-2008

PLATE: 1 OF 2



CPT/MIP TEST RESULTS
TIP RESISTANCE PIO FlO ECO

FRICTION SOIL
(TSF)

RATIO[%] BEHAVIOR
(V) (V) (V)
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CPT NUMBER: NC2-CPT3

CONE NUMBER: A15F2.5CKEHW1636

DATE: 02-Jun-2008

PLATE: 2 OF 2



oo

10

'=' 20
Q)
Q)

l.L-.-.

::I:
I-a..
LaJ
030

40

50

CPT/MIP TEST RESULTS
TIP RESISTANCE PIO FlO ECO

FRICTION SOIL
(TSF)
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DATE: 03-Jun-2008

PLATE: 1 OF 2



CPT/MIP TEST RESULTS
TIP RESISTANCE PID FlO ECD

FRICTION SOil
(TSF)

RATIO[%] BEHAVIOR
(V) (V) (V)
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PLATE: 2 OF 2



CPT/MIP TEST RESULTS
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ELEVATION: 0.00

CPT NUMBER: OCPT5

CONE NUMBER: F7.5CKEHW2/B0390

DATE: 07-Jon-2009

PLATE: 1 OF 2
FUGRO GEOSCIENCES,INC
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CPT/MIP TEST RESULTS
TIP RESISTANCE ~ )I ) FID ECD

FRICTION SOIL
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ELEVATION: 0.00
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CPT NUMBER: OCPT5

CONE NUMBER: F7.5CKEHW2/BOJ90

DATE: 07-Jan-2009

PLATE: 2 OF 2


	Final NEDR
	gulfco letter
	gulfco text
	gulfco tables
	gulfco app 

	Figures_
	Figure 01
	Figure 02
	Figure 03
	Figure 04
	Figure 05
	Figure 06
	Figure 07
	Figure 08
	Figure 09
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 27
	Figure 28
	Figure 29
	Figure 30
	Figure 31
	Figure 32
	Figure 33
	Figure 34
	Figure 35
	Figure 36
	Figure 37
	Figure 38
	Figure 39
	Figure 40
	Figure 41

	Tables
	APPENDIX A - ANALYTICAL LABORATORY REPORTS, VALIDATION REPORTS AND ANALYTICAL DATABASE ELECTRONIC FILES (ON DVD)
	APPENDIX B - INTRACOASTAL WATERWAY SEDIMENT BACKGROUND CONCENTRATION TOLERANCE LIMIT CALCULATIONS
	ATTACHMENT B-1 - EXCERPTED PAGES FROM GIBBONS, 1994
	ATTACHMENT B-2 - BACKGROUND SEDIMENT DATA PRO UCL OUTPUT PAGES
	APPENDIX C - SOIL BACKGROUND CONCENTRATION TOLERANCE LIMIT CALCULATIONS
	ATTACHMENT C-1 -  BACKGROUND SOIL DATA PRO UCL OUTPUT PAGES
	APPENDIX D - SOIL BORING LOGS
	APPENDIX E - CPT PROFILES
	APPENDIX B - INTRACOASTAL WATERWAY SEDIMENT BACKGROUND CONCENTRATIONTOLERANCE LIMIT CALCULATIONS
	ATTACHMENT B-1 - EXCERPTED PAGES FROM GIBBONS, 1994
	APPENDIX C - SOIL BACKGROUND CONCENTRATION TOLERANCE LIMIT CALCULATIONS
	APPENDIX D - SOIL BORING LOGS
	APPENDIX E - CPT PROFILES



